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(57) Abstract 

A cell having a modified foreign chromosome (fragment) is constructed by transferring the foreign chromosome into a cell having a 
high homologous recombination efficiency by the microcell fusion method, marking a desired site of the foreign chromosome by the 
homologous recombination method, and inducing deletion and/or translocation at the marked site. A method for constructing a nonhuman 
animal having a modified foreign chromosome (fragment) by using the above procedure; and a modified animal, a recombinant chromosome 
(fragment) and an artificial chromosomal vector each obtained thereby. 
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li , 35 IS ' W 7' 'J y K ffl M <b ^ V $ n ^ 2 a jus bi:? 9 a 

(Dm ^mm t s&£ $ +*-r mfH s n/cjima^ <b 13® £ t, ©t-& o t ttw & 

cott ii\ 5 0O-fc;l^j£fl6©j(t*faiJftli-7$*A 9llT'fe-3tt J: v\ 
3Mfc#i£tt «r«^-tsaBI&{i. GE& ft H1 10 lift. Kte#«lfl&. BtttiaEfcitf 

iSS^ nt^Si: ^ £ & # & 6 t Wj: ^ © 8? # *>' '> & < J: t, 2 it © a &!) © 

© m # ± © 12 @ e*j © m. & =}■ t m t $> s ^ i±*g n © ^ a a a ? a* as ^ $ n t v> 

i*fam<Dftm&m.&?<DmM&fz&K®(Dtt&'&B¥tfm&2nx\<^zii£\,*. 
a89©afi?iifit#ifi-f T'*ott iu. m # ii e -? & m ** s $g s & ? *> =t 

jn(*giI6?t$iott 1 *J J: tf 2 (D15& iZ & i>T (i. 

iMi x CD Br K @ 6*1 © it & ^ fc ^ V t © T* * 'J . -t©fl-*Sfcfe#*3irM£ 
)t±©luiZefi*)©iIfe^i:lllC3?6^ liffl ffl © H *«5R« £ ttT ^ 3 # 

<t*«Ht«:««p-tSfflfil-. !*gft©«£^££L>^3fe&&#&©^fi^©$r# 
£ & A L f£iiill§ i: 15 IE 1 6*J©ig{5^ t ffl b 6 £ iMiffiH© W Effi&fe ? ** 

b ? t ffl c * & vMite in © n m ttis a ? ^ *a u x ^ s % m © # t h lb ^ w 

16f filf a*jjSiSi: J: U ttSt 5 C t 4 { t- 15, 4*7#fchi&ftlli. * - 
* >S: » ® ^* » fe # * & vMi -t O »f ^ «: L . it^*^fe{$«-5<-Mix© 
m^±©il{E??:%SL. a^*^fe{*^5^(i^©ff^r$:^S(i{5 3inlf6/j:t 
Ct-feoUp. * * =7 #k VMVMZ. »*L<«iOiilL«i«iT'*U. iUffH 
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an. 

3 © 2® IIS ( I « l> T fcfc . ^^^€if**S^li^cDrrjt* ; e6 / : 3CDiga?%^Ot ) OT- 

3 ®»rtf liffifcitfi-? % d J: ^. fit# 9 G -? I* fit # S fll 

^i-eowtf±©ae* feast*** ±*<i. mjie©#-=tu 

5 . 4 © * p< 7 # t h n «s * /c (i * © ? m © a sc «fc «j t« h n 4 ^ - 1 tz it m a 
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Off Jt 4 ««f t , ttft*»fc{**ciMi*©WJt±©ate?4»jRt6*©?BR. 

6. i&-i/cl4«R©tt*!fefefl^©iM4*©Hrttfc(SftL. a* # * » fe <* *> 6 

& 5 © # t h 16 ft t» l < iit©f i^£. 12 m b ? t m b $> i> t Mi m ffl © ffl e ? # 

XILtv^^ ft-® If \l hmVd i: £ S3 £ © c t iz 4 <J ft K £ ft |fc t Mb fti . 
5 /c !4 . lulS©#-tL<(i?ia©^*^fei**6iMi- ; ?-coKfjt%«^t > I* ft 

7. 40*>t7*t:Mftait,L<tt-fO?Si. 5 © # k h tt ft t 0 < li * © ? SR. 
S (4 6©#fch«ifct,L<J4 ■*■©■?» Kfc*-rsffi«. 

8. 4©**7#fcM6«&fcL<l4-?-©?5&. 5©#fcM&ttfcL<«4*© : ?SL 

*as&i4, Bisgt^ottiia, B«a©ffla*sfe©«Q^is*iBijj§* s <,M4& 

10. 4(D^r^7^kMiat,l / <lifC?i|. 5®#fcH&fct.L< (**©?». 

^:»6 ©#t hikttt u < &*©?»©«#. mi&ttzitmmizti^x . *- 

* litt R «E**iMi-t©ir It ±©i!6^% fgm t©M£ L 

©s^its. 

W £ iSttfc %H (4Ja^T'$) o t fc 4 i\ Ct#«4. » £ I < li Df H, M & © fit # T- * 

11. loojsciusat-tssa^iisicgttftaR. 

12. 6 7 0 k b ifi^Sk Hnfl:i|fifffl'>'j:< i &^T<5# 
t MS. 

12© |K t hMli. 1 M b JJH±© t h tfittJE £-?©'> 4 < tt-o' £ fi!fH. 
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fg m -t s t & ^ . khfit«E«G-?ii. tutaie?. t h *? « « a e -f . ^ 

tEtt A iSte^ s !i * n b Oi^^^tft' $> -3 x t «t i*. $ e> !: . 12©#khl!i 
fo£ fe, r©k I* fflttJHfc? TO C * <5 liffiRI l: h lij ^ ft {fc $ £■? 

i^aiT^SU^, rCt h fit ig {5 ? Ir) D & £ i Mi ffl ID © # k h % fa 
(fcigfc? ©KJftli. fflfc^tBl^att*.!:: J: h »»ffi#afc* © fifilftd «fc 

13. 12© # k h !itl©l»fll*fflfi& > Sxn-^iai&fccja^cij: ij ft <t> ft s y 

14. 13© 7'U K-7CJ: U M £ £ ft -5 ffi ft . 

15. k h ft ft ©^4" < tt-o0?77±/;!if y^^^itS^fk h Utt. 

e-y i: m i; «>« i.Mi*ara©pgHtt»fi? ux^x t i ^. k h m^© ? ^ 

^5/;lity^7^S, I gM, I g G . I g E , I g A . I g D £ «fc XT * ft b 

16. 6 7 0 k b £tzl$m%L<DftmD N Afc«#L. Uft-MDNA± 

16©* k h tt% t- o ii, iIt^^«DNA±«i|£?^^|,5wiiffi 
BCfiBttaa?*^»L-CPTtJ:i\ 16© * k Ktiji&lli , lMbJ-UOf- 
£/c!irt?&©^*DNA*:{£&L. it^f* D N AlCSfif i; L t t J: v\ 

^^1"^^*DNA±©afe : ?i:lRll;5)6lMiffiii)cr)p»3@'|4aa^.'i^MLT^ 
X fc «k ^. 

17. *-£fcli£»©tt3fc{fefe#&5iM£*0gjf#££fc5 ^Dt^^ffll, 
IM^n-t **©»£(: J: u, 65sB#- ^ /c <i«S»© * s ^ li-t ©»f 
*£MM<i*£1-£JgiiM^f£AL. !2iiM©&£ML/c*£Mi:f£Jt 
1~5Ci:£9$j2i4:1"6. h 7 > * s >' x — >y ? * k Mti fti © ft 38 ?£ . 

18. < t, 2tt©«Htt«fi?*««*$nTo5^ft^tltt4««f-r«aijft. 
18©*lllfl&(; fc^x l±. /><c <ifc 2a©flE&a{5*©M£/c(ifr0j©#£ 
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tr h o x i «fc i * , fb £ ft £ (5= # T © ffl 1)2 !£ . i!I ft ffi iffi HI M . ii* tt » 101 JJS . E 
tt 4 M M £ «t r J -r n b CD 2 ft f* "b Bx © 8? «fc <J 1 ft 1" 6 C i: A* T* 5 © . 

i9. >p t£< t$ 2 a !i i -'j . is©« itm-f © 

$ su © 7? a t r « n l . mmm ve t * ^> tz & * miR t . 

> y T © C £ !: J: yfcHttafc?©fiM©#:iafc?**ifi«£ftfcftfc ft 6 X 8 
4:^^■C't, < J:^^ ^ #J ft ft v - 77 - a & ■? % ffl ^ 6 f@ m & & A 1- j; ij # ft ^ gg & 

jiffl ^© xaiiBtt v - 77 -afc?* 5 . ffe?7 © {pj ©#aafe-? * 5 tz ©©ti 

raffi»^J-ffl^S^»JjBttv-^-afi-?i:l5ll;a}R-C*oTfc«J:o. I*] B a 

fe?©jtoa©^aae^^«i3i-t*/i«>©ffli?jffiftAj:ffl^ssgayiiBtt-7-*- 

<fe^©ffl!l©^3£ae?«:KJ!l-r*7 l c©©ffllDiaftA.lifflv^Sll3PJBi4 

7-77-aef ii^sa^t'^ot t j: »\ 

©a'fb^fStt^ftfif-i-saBiaoniffl^ffiSraflt-r*. * - s ae 

? * * vMi © Br Jt Ji . 7 s -7 7x $ K . 3*5 K . YAC^0^^^-!:I^ii± 
tlT 1>T t, J: < . #-£fctt«R®**ftfe{*aSiMi-t©Wffi-!±5 ? □ -fc ;U; 

ii . ^ft^tettfeftjt-riiaiiatife'v^Tttai^nTv^rtHttafi^fcRib^fc 
liffi © a {5 ? % £ t? t, © x- ® 5 t ± i> *« . scRtghsfeofiifto. * 0J3 

& ftl © ft M S: M o ? * H & u - Kt5ie?*i>^ *, © i: 1" S . 

^l- ^^JfkHttfcflFStStftfl). fffl EE © fb £ filtt *: 

ftfir-r s «b jki © w « a * flgoi-r ©. 
$ hizztz. *%wu.. m - n /- ii » a © w * & a pj: & & . w£ * (o r r n & s v 
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5?D-t;l/&flFSL. & 5 ? d -t ;u t co St £ <: i 'J . ffirE©'>&<fct»2llOrt 

Httae^^ttissnT^sfl'^t^ffittfeSKf-r-Binis^ as ae # - $ /c & ssid 

ft*ftfe#*SiMi-t0»rJife#A«£-t**>;: i: & « T S . # - * fi £ Sfc © 
^* ft ft * * S iMi * ©»f it 4 « 0 » <b * «ltt R«r -T 6 » AS O ft . *5 J: 

^^□■fe^^cosfe^^ctu. 15 IE co & & < 1 1, 2 & © e & a e ^ a* £ n-c 

l±£a©**»fefc*S wMi* ©Bf l± l Mb (S^iSI) 4 *g X h * § 

oI^^t't©T-i&^Ui\ #-£fc(i«&©0-5fcftfe#*5ifMi*©»T 
% # 0 5 * D -fc ;Hi, *-Sfeliaj8co**ftfe#*5^l±f ORjt^Offl 

tf 5 ^ d -t ;ni . 15 §2 / w 7 'J 7 KIBia*»feR»$ftfc5*D-fe;Ufc$&£5£ 
T t, <£ V^ c - £tz !i}g&©:ft*i£fe{#£ o ^ ti * © Wi ft * £ t? iiffl AS (* k h iE « 
^ttiP. ±1B©** 7#k h«ifci©fls58j£i:s^-cJi. il>4<fcfc 21©rt 

* Httaa? t h i; * s vM±fflraoae-f ^ t?^*ftftft iMi 

£ •? & I- G a 151 fli & t © T- ^ 6 i: «fc ^ . * * 7 # k hllsli njO %m^JiX- h h t X 
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< . J: i) ft £■ L < . 7^71-^5, 

£ fz. * % m ti . * - * rt: li « a 05 ^ * SA fe # h © t * (i © m Jt ft t? S 2 □ 

ir JV ft SS L . K 5 ^ □ -t ^ i: c «t «J . 85 IB© 4 < *» 2 fflort H ttiB 

feft*5^tttOBrji S:»A3l!6Ct4Sai:t4. * * v # k h M©ftM 
aciUfpgtoCHK-t, l^gLfc(±«a©fl-3feSfefe#**i.Mi-t©llrfifc 

£fc!±«a©tt*?fcfe#*6l.Mi*©»r*fefcfcU, R^*»ft**4lMitJD 
»tt±©afi?fcf§aT4** httai. 3Lfc(i. fiEC*-t< L < (££a 

©ft*»fe#**l.M± *■©*?*£ «»L. R^*»fefl£*SlMi-t©BfJt±©a 

e?«:i6aT*-f©?a«:»«-r*. s & . # & «a ii . ±E©**7#khKi$i 
* * © ? a © x e ii .t u » «> ti s # - * /c litt a © ^* » ft # * s vM±-t © 

Wfi K**Sfi^ft*6vMi*©Wft±©aGs?fefes&1-S#k hlS<8K 
Sfcli, L < tt«a©**Jftfe#*S<^(±*©»r/tfc««L. 

#*5lM£*©»rJi±©«£?feam-*S*©?3&4:SI#1-6. S^H. #fgSJ 
li. ±IE©4^ 7 * k MlStU<ttf (Dfl^/di^t h«i«ifcL<li-t© 
?3*Jw43ft-r*a««J:tffflB«:a6«-*-4. C©fiBl!a!iB«ejJ!s-C'*-3-Ct«}:v^. 

£ tz . * le Bjui . ±E©*^7#tMiiat»L<ji^©?a*fctt*kHfc* 

*fS«31l±. *-*fct±*a©^*Jftfe(**6fcM±-t©Wr^fc«»L. 
fe{**€>i,Mi^©m> i r±©3llE^<:^^1-S±!£©^y7^khIS^t;t<li-e 
© ? & tz «i± IS © # k MfcttfcL< 15 ig{£ ■? t m b * -6 tMiffi 

[H)©iia?A^aUT^^^^©|fkhifit)i:xie^-&SCi;(: e J:U^IS$ti/c 
#k htttti. SfcJi. 8&E©*-fc U < li«a©41-*»fefc*SiMi-t©!8ftf 

cm l . e[^*Sifefl£**i.Mi-t©irrjt±©iae : ?fefeat6-f-©-?ff. 
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£ b (- , * §8 W J± . ± IB O * * 7 # t h 31ij «9 1» L < It * © -? $ £ tz It # h lb 
% L < <i * © ? ft © Ml «s . £ $j£ g it m m IZ v » X . «*«»©#*» 

Bl % fc 0 * -5 -1 i: « 1- o . £«¥B«H:ft&fcglK©8jB&*jlft1-&. 

-tE©*>7*k matKiifofai/di^k Mitofcu^i*©?^© 

T^Ttck^. 4ft^«IC»tt«cttHttSl«:-C*oT fc «fc < , fit # it Iff ?L U © 

omit, i&mttzitmifoiz a^x, ffina©*-*fej±«R©^3feiftfe#*5^tt 

•J. «k';»*L<likhi4#5ftfeftBfjtT'*s. ^kMlii, 5? £ L < li ^ 

•> 7, T* * -5 . 

*^ffl*H*J^TIi. SJIfif (allele) fcJ-^T rji/^j fc^Kttt 
T. raffi*/cte3£ftt©ttRfe#^*>/<?JtfeD-KT5ae?£^St,©fc-t 

US ft K -f a J§ £ K li , &£#&£©!§£ &SM(0tJAf;j:, — 9 h 'J DT - 40JHI 
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7#kn&ttfcf£K-fs»£Ki±. ± se © % & <* a © *§ t & s mi m © fit . asc §£ 

±E©5fefe#iSg©»i:&5ttlft©tt. a!tgLfcJftfe#%»A$"ttS*k h Ml ttl 
£i*©*fflfl§ (09* If, E. KfiJS. Jtei B ,^ /c ii^^S ^©^^SfflM^^^S*© 

otitis ^*»fe**fctt*©Wrfr tF^fc«"{b*l6tt%«»-t-ft ttft^t, 

f*«Lfc*>5#fc h Ml tt £ li# t h Mi K £ ^ T , ft m ft ft * tt * © Mr 
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*&iraa>£f>453SBii. a t © ifi u x- * 6 . 

1 . iSS$nfe^*»(6j**6^iif©Brjt4R^to fl B 0) ft S XT s£ T- 

* o T . T IE © X g : 

( a ) ft * ft ft {* & £ o ft * CO BTr # 4 £ 5 ? o -t ;i/ 4 ft 38 L . SS 5 * □ 

( b) WEfflW«lftA9l*0»v^lBl!s<c«^T. su IE ft * ft fe ft h 6 ^ tt 

1 - S»fe#©3ra©»ffilIfflRUa«IA.«iJ: 'J J-^f -f > * ' * * £ - % 
» A "T S C t '.z «k ij . tiFEBr2©»{fci;:-7-*>i/'fe!l5l-xg. J5 J:' tf 
( c ) lu E fS ID St ft A a ¥ O S SB I- « ^ X . |if IE ft * ft # * © i»Mi 
■5- © Br # © v - ^ y ? SI L $ ffi !: o £ *J J: V / £ tt It $5 ffi fe 
4if LftSII 
£ tf lu IE # & . 

2 . X II ( a ) » J: tf ( b ) £ ^ /c ft & © *§ |!Ufi ft ^ & l£ © S <^ *ffl B§ £ £ 
Ml IS Si £ L ft ft . X S ( c ) £ ft o ± IE I 12 UK © 15 & . 

3 . a & to ffi n m ft a * © m ^ » * s : . n&©ft&ftfe#&5<<Mi-?-© 

Sr> i r*:&JfT©t,©T-££±E 2 E tt © £ i£ . 

4 . iaa$nfc^3i5ftfe**4i.Mi^ow>i4fii»-tsaBjia*s»»«ifiT- 

* S ± E 1 E ® © # £ . 

5 . H) ft IB IS # of ?L Hi 39 ffl T- * -5 ± IE 4 IE ft © 7? & . 

6. £jMJ&^"t hJ5lftOtt«iofflJ!aT-*s±E4E*035rffi. 

? 5? - © if a C J: UttEf 7fi?iJ* s Brlo»ffii:|A^n5iSe 1 
E ft © IS ft . 

9 . ? - Y x -f > ^ * * ? - *« gp {ft ft M Q*j ffl & * ft ^ © g st BE ?ij £ £ * . 

6 9 - y t -r > y * * * - © # A K J: »J S3 E SB tt ft A « » ft A St $ © & 
Jt HE jTr ^©gBlftJ:^A$ns±E 1 E $ © ?£ . 
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10. 3 fir n a o*j *a ft * si m <d m m fis m * # v 9 - v =r << > 9' * 9 9 - © 

X£ & ^ lift X&iz . 3 fa ft R#3 Z Z** 

n 8P ffi II « ^ T'^ * ft ft # * 6 ^ tt ^ O R ^ © ^ jfe J; tJF / i li (£ 
flEfc£-tfL6S±E9Efc©£iS. 

11. £»0tt*ftfe#a$i/Wi*©»ftt0HT*f?;b*iSfc0T*a 
£ ± E 10E © © £ £. 

12. tt»©^*ftfeflE*«. ® m <v £ w & & x- $> z> ± 11 \ \ m$t (D ys m . 

13. iaotB*«k h T' £> 5 ± E 1 2E © © £ . 

14. fcR©fl.*ft_fe<***. A a © £ «l & * T- a 5 ± E 1 1 E tit © £ ffi . 

15. m M © £ to rt* k h *J J: 0 s "7 ^ 7s X h © ± E 1 4 E © © £ ?£ . 

16. (EH**. #&»fefc**vMi*©»rJtfctBHffift*»¥©»^«lliaK 
**i-5ftfe<*©HT*fTfcixSt©T***±E10|E«©^jS. 

17. aSffiftA8*jfflftA»$**C r e P f & © ± E 9 E IS © £ & . 

18. 8Pffl»A«lffl«S^»*©SMIEyj* s L o x P IE ?ij T* $> h ± E 9 E © 
©#&. 

1 9. la m $1 ft x. ?a * © n ^ an m a* e ft » » ss ( escd as ) t-*ueie« 
© 

20. -fg in m ft * a ¥ © i* ^ m j& as - 7 h y DT -4 Oiia i& -c* * © ± e i EE© 

21. ^**>J:^/*/cJtlEffiftftl;/c^*ftfe#**i,^li-f©Bfrjt%^ 

vmmzmm-tzxmts b «c s o ± e i e © © ^ s . 

f Jffi fig © M ft *« , 7-*-16f©i|i:lo'< fe © t- h © ± E 2 1 E tt © 

23. 7-#-jg{5?jb**flJW£igfc*T-*©±E22E«©;&i£. 

24. •7-y7-iS{E^^'^7>^7yEtl*©^fem7 , 6^>/^?fl (green 
fluorescent protein) jg {£ ^ h © v Mi © & £ # it B ? T- & © ± E 22 E 
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Jfi © fS & . 

25 . ft*iftfef**©o!i-?-©llrttrt s fc h * "C * S ± E 1 E © 3? b£ . 

26. &£Sftfcft*»feH^SiMi*©irrfi 7#k: h ^ © ftM # i£ 

TE©Xg ; 

g. 

(b) iaEIBHfilft*.S&¥fflKir*«IBli*ii.*T. ffllB^*»fe#*oi,M±-ta)Bf)t©fllr 

!:ffillISAi:<!: 'J * - }f A"f h z t iz J: 'J . gy IE flr S © {£ 7 - # 

> ^ % ss-r ii, 

- * > % S£ L gpffi tz & S X 9k *J «k 0 s / £ (ilsJ^ £ fe-tf b © £ II. « «fc tf 

27. X g ( a ) o J: 0* ( b ) g g St © -tl Rl ft ft St ¥ © ffi ^ SIB fl§ £ 
«l& It £ L rt: tt . X g ( c ) 4 fr 9 ± IE 26IS VUDXm. 

Wi ft £ & Z $ COX' h 5 ± E 27 E tt © £ m. 

29. ^-yt o^^^-^fD>7E?j^^. g^-yf -f 

^ * - © A II «fc U §5 E r □ > 7 82 ?'J A* flff S © §P & i: 9 A £ ft * ± E 26 

e m © # m . 

30. x D * 7 K ?<J © W A 3 ft /c ffi ffi K * £ if L © 5 ± E 29E tt © £ 
St. 

31. J-^T-f > ^ * ? *-* s «lttWJlttfflftA»3R©!!22te*>Jfc2*. 
if£ * - r" t- -r > 9 « V 5 - © fip A <: J: U 85 E gp (ft ft Sd«i^x.fi?IO s£ 
it SE * 5 iTr g? © BP ffiKWASft*± £ 2 6 ?,E Wi © # j£ . 
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32. as tt&Ato!a&*.fit*<D as is se £ s ? - y x > y * ? * - © 

ti SB ffi K £ ^ X ft 3fe ft ft ft * h ^ li * © ft © * ft u i. V / & tz It $s 
Jt££-tfL©*± IE 31 IE tt©£&, 

33. $5 fit # , «R©^**fe**SVN<i*©»rfr©IBT*!i*3n*-t,o-c* 
o±IE32IEtt ©#£. 

34. $s ffi *< , ^Xftftf|c«>«^(d:^'o«r^a:|gnifiJAA$Cb*e!)»v%«in(c 
& * 1" h Uk ft ft tf) IS T* fr to n S t, CD t- $> h ± IE 32IE tt © £ & . 

35. ffffittatttt&Aff&ftiC-r eP3RT**S±E31IEtt©^j£. 

36. $ & ^ Jl W M & * P ^ © l?^t IE ?'J L o x P BE JIJ X * -5 ± IS 3 1 IE tt 
© £ & . 

37. fflnfitt*.3b*®x^jin*fBttftiiiKi ( es«b & ) x * s ± ie 26ie tt 

38. *§ m a. & m © m ^ m as a* - 9 h y dt-4o*hi x * a ± ie 26ie tt © 

b I! £ V ± IE 26IE tt © 15 & . 

40. ^*«J:lf/SfcJ±eSE«:4l;/=^*Jfefeft*6^{i^OBf^?:# 
«B B& © a ft . ?-^-26?©|li:Io< © X & 5 ± E 39SE tt © 

41. v - * - a e ? *ijw wtt a e ? -c * * ± e 4oe o as . 

42. 7-*-igfi?iS^7>^ 7yi3U C g fe2jt ? >/ ^j ( (green 
fluorescent protein) }gB =§■ h 6 iMi * © aft g ft it <s x X' * © ± IE 40IE 
tt ©:*?£. 

43. X m ( d) d *> o X . ffil^ffl&*a^©B^f!BII&*»ib5?D-t;|,£ft: 
8 L . il?^otAi:(Da&!:j:ij. 85 |E * ft fc J: if / % tz It *s £g & £ C 
* ft ifc & fe ft & £ VMt -£ © fifr £ CH0*ffl JJS (- # A L . <X ^ X . ^ CHOflll ft 
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DtAfeftgL, m ? * □ -t ;u t to it ^ iz «k >j . gir e x * « «t / 

&*IllJ]&lC#A£-tt6±sE 26BE tt © 73 & . 

44 . £fc$tg&**-f*MK3*fl!£ttttfi|]j|g ( ESIffl B& ) * S ± IE 26E * O 
75 ft. 

45. 0>*3fefe#*5iW4 *©«?*#£ h 4 & -c * * ± IE 26E m © 7? & . 
T. TIE CO XII ; 

(a) ^*5ftfefl£*Si^«±-t 0*^4^0 5 if Dt^^ffSL. R5 *n-fe;i,fc©tt£ 
g. 

(b) WEffiHUaft*.$5fr*©Xi^fflIfi!C*ii,'»T. ty f E 3£ & # £> S v Mi •?■©»? ft ©#r 

> if £ m * ii, 

(c) WEfflWfift*8&*©X^*Blllfii::*J^T, iuE#3fe3fefe#£>5vMi-t©»rfir©v 
- * > ^ £ fiE L A SPffi d £ h % % £ 4 / £ liM £ £if L © S Xg, 

(d) iSEOXftS«ktr/ *fclilEffifc£l; Si. Mi* ©8rtt i&L> 5 
? D-t^feflFS L, K5^n-t-/i/fcOBi^i:j:tj, S&E©fc£* JilEffi fc£ bfcft 

Sv*Ji-t©BrJi hiiJ^£5fe©M!:f#A£-t±6XII. & 4 tf 

(e) fi5E#fc htt^**©*^©***. H«©# t h Utt © IK ft L ££tff$ 
t6Ig 

t^t'fylETJSj. 

47. I If (a) *? «t tT (b) &&fettft©ffi|qtt&*.g!i*©K^ilft*£ 
HBIdl/ftll, X II ( c ) fc fj 5 ± IE 46IE ft © 7? 8 . 

48. $ ft © *B H 3& $ * a * © X ^ ® m * J . gfc6fl-3fe?fefe#*.&lMi-t© 
BTr) ! r£{£8f1-5t,©T-£)S± BE 47 IE « © 3ST £ . 

49 . J-yr-f >^^<^-tff D^7S«44*. §2 £ - y r -r > if * 
9 * - © m A K i y ny IE x □ / 7 fiE *> s flfr S © fft fit C 9 A $ ti h ± E 46 
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e «s wsm. 

50. t- n * 7 61 M © m a $ ft tz B fit H X £ £ £ if L © 5 ± 22 49E tt © £ 
11 K ?<! * s Br fl © 3 fit IC « A £ ft & ± IE 46IS ® © 15 ft . 

52. 3 fiz is a w m ft * m m © m m se 4 ^ t» * - y f- -c > y ^ ? * - © 

ft«:ti^^5C fcCJ: U . SB ft ft A 6*J tt ft * 8# K © IS It 12 ?<J « A 2 

ft^»ffi«w«^T^*»ife{*t*S«->tt^©»rii©^*iSJ:tf/*^:ttlE 

ffi&£ifL«>a±E51E*©35fiS. 

53. t*&©#*Sfcfef**6lM£^©Wtf©K]-efTfrft'&*,©-i:** 
S ±IE52Ett0 36T a. 

54 . 15 ffi *« , ^*»feft*s^ii-t©ifjtt«raaftA.a*oj(v^aBiisj: 

&3fei'3ftfe#©HT*fTftft5fc©-C-&©±E52E«t©;&i£. 

55. 8BfifcftR6*jffift;lg*j!>*C r e»*X**S±E51Ett©3?ffi. 

55 . aPffl^RWfflftAK^rojS&iSiE^J^L 0 x PE5yc***±E51Ett 
©£i£„ 

57. tsmiaftA.$A*ox^iijn^ieEi£^iDn usau^) t-**±e46e« 

© 

58. ffilUffift^.a*©S^tlBJia*i-7h'J DT-40^ffl fif * -5 ± E46EK © 

ism. 

t'ifiiifttsiiig c, iz & v ± e 46E moi5m. 

60. ^ffefciir/s/cttfiggtftcyb'^jfcjftfeft^sirMi-tcw^fes 
t; a la o a s *< . -7 - n - m & ? © n & n m o* < t. © t- * « ± e 59E * © 
£ a. 

61. v - ti - m e -7- # m m m «• m. b ? v $> s ± a 6oe m. © n m , 
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62. v - ii - m & =F ** tt 7 > 0 y V El3 * © B ft II % $ > * 9t (green 

fluorescent protein) ig tMi -f © & & f* i§ {5 ? "C * © ± E 60E 

tt © 15 S . 

63 . I II ( d ) II « ^ T , ♦aiRlffl«Aa*OK^ailll!*»'b5^D-t;U«:f^ 
S L . W. => 9 Dt/H:08BKi 'J, B>rEfc5fc*iJ:0 f /*fcl±<Egfc£l; 
fctt*Sfefe#*SvMi*®Wrtffe CHOtiB |i:|aI. *^t, chosb ^ 
f,5 ^DtA^ftSl. ^©Bs^KiU. H5 IE ^ £ J: £>' / 

sa c & a s ; -tt s ± ie 46i£ © # m . ' 

64. # k Miftfi^O«A\ E£/cl£Kffil&S*©JSJtlfflJ!&T*&5±§E 
46E «Sc © 36T a . 

65 . # h h m tt 6 * © a * s . te]tafc«i«i***©«iiaBiax'*5±E 

46E*©£ft. 

66. # k htttt^jlEO«fi^. Mr £ S * © « If 3F *■ ft T* * S ± E 46E tt © 

67 . fl.3fe»ft#*SVMi*©Wrtf*Sk h**t**«±E46E*Ota. 

T -6 # k hum. 

69 . X £ II cfc U £ b /c Sfe ft w m K & . 

( i ) v - # - it & ? *J «k tf -r o ^ 7 12 ?'J . « J: tf / * tt 

( i i)SPffift£ll*JilSS!Ag3itf)S»E7'J 

fc * * S © T? * * ± E 68E tt © # I: K S) tt . 

70. «a©^*»fe{**Si.M£-f©frJT-©H©i£ffi{-«t 'JttfcaSx 

71. j&«*0-3fe»fef**s. 

( i ) v - t> - it & ? *> «fc # x □ * 7 ae ?'j . # «t o v ' / s /c ii 

( i i ) »ffiftaWili«*.»*©S»E?'J 
fe "f S © T- * * ± E 70E tt © # fc Mb tt . 

72. «l«Aft*»fe#©<8ft**. #k htt««fi©ttrt(I*>l^Tijll2 L /r t ©T?£>£ 
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±E70Efl£©#k httM. 

73. )g& A*1-ifcftfttM>t: h £&T'&ft ±E70E«£©#k hM„ 

74. h 1 4 Sftftf*^ k h 2 &ftft#&&T-tf>ft±!E70E$c© 

#k htttt. 

75. tt&A.ft&gft&{t*<fc h 1 4 i^fef^k h 2 2 &ftfttt&*T'£ft±E70Ei8c 

©#k htttt. 

76. *1 & * ft Jfe ft ft ft *s k hMf*10Maa ; ?i:iS$gAjge^§:^t'±iE 
70IB «£ k h »«. 

77. m. & X ft * Jfe ft # * 5 k h}J[#IiS6f tgf.Ifif ttflE 
70Efc©# k h 

78. v **-C*S±E70E*©#t: httft. 

79. WJf S-C**S±E70E«©#fc hlbtt. 

80. ">->T-**±E70Ett©*k httft. 

81. fcy->*T-*S±E70Ett©#k httto. 

82. *5R-e*S±E70Ett©#fc htttt. 

83. -«7 h 'JT-*S±E70E«©#k: htttt. 

8.4. ^fe^^SVMif Oift©^* £ J: tf / & It «fc U£b^,m&*.ftft 

# ^> ft V n ( i ft ft {* Ht T' & -? T . 

(J ) v - # - it a ^ j; x □ * 7 SS ?'J . is J: tf / * li 
(ii)8Pffi13*W*a»*i**©S»EJiJ 

** * X * ft . ^o, fch!feftf*©«!>&< fcffiEJ&tft* 
85. IBBf T*^.*5ftfe(**« vWi-t ©Wf>i % iSSC*1"-S JETiST-* TE 

■t-'l'^©a^li«tUfflraifflftA.Mim©Si^aBflg^|!lE^*ftfefl£*6^ 

( b ) S5 BE ffl IB. & A 2ft ^ <D ffi ^ HI] IJ{| IZ t% T . ffi E ft * ft ft {* * ft ^ |£ 
f- © fir © ffr £ © gp <& .' & / jz. (i.03 E ffl PI M Jft A 2ft m © ffi ^ HO flis <; ttj jfe 
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■t £ ft it W © )Tt 10 © » fi !- ffl |rg £ $ * ;; i g * - y ^ ^ > ^ ^ ? 9 _ «. 

If A I o ; c: !: J: ij , iiu rfr S © SB 12 !; 7 X IS . £ J: 0 s 

( c ) iJ5 IS ffl m iz ds ^ T . iffi US ft * ft fe ft & 6 i, Mi 

*<DWiK<D-?-*y?itel tz 3 ft it m £ * ± if L © 

* xa 

4 * t' 15 IS £ i£. 

86. fc M 4#*SVMi2 ] *»feflcfib*©-b> h □ * 7E9J««fctfBfimjlfl«Jffi« 
A»*®e«E?>J ££t l AXft£{*^ 

87. Wffi1#*«»ft^BE*osaE^J*aoxPE5»jT-**±IE868EttOAX»fe*^^ 

88. ftfei£&Si,M£-e©frJt©A £ fc J: / * JiCJU- J: 'J ffc l; jfe£ 
(i)?-*-i!e?SJ:r;fD^7E^, i Of / S fc it 

5ft fe <* v N f£ftfe{$$r)t„ 

89. kh]4#5fefe#«fjtfc«S:O f t:h2 2 # ft fe ft * % * ± IE 88 iz 

is © sa & a ft fe # ^ s vMi ft ft # vf # . 

90. kH 4t»ft#iJ!rJSJ:Ifkh2*ftftft|ffrt4t'±E88E« 

91. k b fit ft 1 g it £ * « i 0* k h ft ft g g A 31 ? $ ± E 88IS © 
© *I $ * ft & & 3 l ft ft $f . 

92. k hfltfc«g*fi?8,fctffc hm<*««[/cj8ft?%^t;±IB 88IS ft 
*B§M(£. *K©«ftffi©g«£T-&5B*SEF!f£fJ8. 10 - 236169 *© 

«t tf/ifciiBsn:: sens £ ns 1*3 sta^-fa. 
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®wv>® * & m m 

H2I4. EUBttttJlfcHNTk K22#»fe# (frtf) $ ti"C v> « C 

*«ftT05 (PCRl»«f) . 

0 3 li, 22§&&M AESME&ifi * ^ 77ni:fcH^t h LI E3I tffi&ft 3 
nt^S:i:^tS^^i?KT'*li ( -9- if >M#t) . 

0 4 li. k h 22#&fe#S A * ^v^AHSIKfcttSk h&fe#<D{fc&CD$ 

f tSti^»i?st'*o (pcrm^/t) . 

0 5 li, k h 22#&fe{*g A * ^77ni:tJlHt V (RT-PCR) (D 
0 6 li, k b 22#^fe{$^A= i r^ 77«J^ISi:Jsmt: (RT-P 

cr) © & & «: ^ -r m m& u ¥ x t- & & . 

SSlXT^fi (PCR)S?*/t) . 
08 li, k h 4 SSftfefr^AEuaiJiaatii « k h LlE?U©«kai (1Mf>jSf 

*t) ©siifc^-f mmacte¥x-c-&5. 

0 9 li, k h 4 #%fe#«AES«II&.&**>< 7 v $ k K1E#I* S « 

0 1Oli, TT2j»&l*fcSSi^T k H4#ftfei* (fffi) A>§^^ntP5:H ! 

* $ ht t^s (pcr8?#t) . 
0 n li, k h i4S&fe&*f AESiMS** 7 v <5 ^RSi:g § k h 
fe3*-***i*MX-c-*6 (pcr8?#t) . 

0 12 ii, Km&&mm=?mMG4\m&5- * nogi^^ftt^s. 

0l3li, k hifil fit 7^75 7^ •> AiirS*<Ok hffiftlgMjfijg (EL 

ISA) tfzk JtlTPS. 

0l4ii. k h M 7;u 7 5 > fcg 7 v ^ Aifom*© k h InttlgG^JK (EL 
ISA) £ ftT -5 . 

015!i. k h IgMM^vW 7y K-v 0 □ - >H4B7©«JTr ( ELISA) 0>i(ig»a J 
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El 161*. k H2»ftfe^»»Bf^»t;i4#*fei*»»»ffrti»»i-6T«>^ES 
ttU&tt (TT2M&PG15) OFISH*#r<3!)ttift «rS-r»fe*OJK«O^JlT'*5. 
H 1 7 J± , k h ifll 8f 7 ^ 7 5 >^« + >7V^^i|jijgtfiojJik h!fil?j?7;U7'5> 

k Mg/cfitftfiCDftiD^^nT^S. 

H20f£, k hJfllM 7;U^5 ^^^^^^^^^^jflirS^OJnk hii7^7'5> 
k h I g X tKW 4B © *t iD a% * ft T . 

ftWW^ffJt^iftsntv^cfc^s^nT^s^Kfis (pcrjspw ) . 

H22!i. k h 14#»fef**A=-f * 7 v>^J»Hi; js^Tliej»*iB»= k h 

H23&. pLoxP-STneo 7*7 7,5 KDNA 0 (til a* L T S . 
@24{i. v -7 7 fit III Cm (Of J ADNA<Dfl|}I£ * LT 

H26ii, v 7 7 fit jtfjt Cd^-yyr'f J&Xts&ttmFia&'i 

V J ADNA >?D -y h ^ttffltiVD-^fcfflBttjjl^^-e^jfcgnftDN 

B 27 (i . V>77fit^|liM/c * - y «/ -f >?'^7*-£^H$E&#TT2Fifflfl§y 
y A D N A ©■tMf>^D-yhC^fflt*7 , D-7 r i:+g[llM«IA^T'^{±J$nSDNA 

u 2 9 1 £ . v 0 7 fit # e $i i g m ,m $ * * © -9- > » ^ o & * * * * « m & u ¥ x 

H30(£. pLoxP-PGKPuro 7* v X 5 KDNA £0 Jfi fe U T ^ 6 . 
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ia 3 1 1± , v -5 t. fit & e in « * - y - y x -r > * ? * - jg k $5 $ tt2fmi us y 

y A DNA © it -tf y 7 D y hlIffiffl1-o7'0-7'i:ffl[HIgim^«iT'^ib$nS^t 
H32!i, v 7 *ftftgfl^Nfift*tt&&nai$G4l8imft01f^ >*I)tO<* 
H33li. HSA&j£=ir > 7 "7 -5 7 fti "f©fiiHSAk h I gHffi {* fiffi © ^ in ^iLT^ 

El 35 li, HSAftlSE^^ =7 7 7 7. M ^ ©fiiHSAk h lgffiM©iiia£^LT^® e 
E36li, t H4#»6ftlfr^t,'7^ 7 A9ffl£0FISHflftir ( fc h -fc > h D * 
7IB?'J 7"D r- 7") Ogl^TtflffeS. 

B37tt. kM4S»fe#8fJife#fcV7 *A9fflJ&©FISHJS¥*r ( t h 

H38l±. k h & ft B?r (14#:SC2CL 2 # : W23) © 7 7 7. ESiNH & il 1} 5 $ 

© . 

B40(i. kh22§j£feft (Wtf) <: © G4l8H&!t&illl&0.PCRjS¥#f®£ 

B41li. HrJWfck h22#»fe(*«:ff»-rSA9«ja©FlSHIS¥«TOe*%3%-r5Jl 

@43Ji. k h 2#&&#BTMV23*fcJ*1-©T7 7.illl?ii*©k hffift /egijgjg 

044 ti. tfa m V -5 7. k ifl . A »iBffifflJ£©MS^^ lt v^s. 
H45t±. pBS-TEL/LlFPuro (DtiV& £ ^ T „ 

. -7 h 'J DT-40WJBfli{; iiljSk h 22 ft & & ft 0) ft £ jy ; f . 
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m 47,'i , l i fm & -r miz a u h m m a h & w © m & & * -t . 

1348(1. DT40/322neo«JB!tt(;«W 6 k r 22 ft % fe {* © ®f -ft * 1" . 
1149(1. ±ft&tfBffr^k h22#ftfe<*fefii*"t*-7 h <J DT-4OJ01II&I**:* 
T ¥ X T- 35 6 . 

050(1. TNF-a & g ^ v "7 •> 7. Ifll j» * OfltTNF- a k h Igy fit * fi © Jtf jjQ £ ^ 

t. 

0 5 1 it , * * 7 7 ^ x l : 3i in 7 v 7 o GM 1 i : S t o £ I ^ ^ t . 
11 52(1 . # ^ 7 7 7> I: i5 11 5 GM2 llStot^x^f. 

05311, > y;n c /Kov ^*«iiiiw«ana©FAcsi!ii«f ots** *-t. 

054*±, -> y y;Hc/K0v * til ft * k h lg« JSE ©$I£*3H & . 

1155(1. v > y;Hc/K0v * ifr-ft * k Mgy ^ 7'^ 7 ©$!l£*£ll £ ^ 
T . 

12156(1. HSAfcg U fc 2'7';Hc/K0v 0 7. M if * © ffi HSA k h I g y ft {* fffi © ± ^ 
5: 5^ 1". 

ID 57(1, HSA£-g L fc^y^Tc/KOv ^UHHI^rofitHSAk Mg< flt(*fli©±ff 

0 58(1 k h Al&fe# a -HAC. /c -HAC^S ©fflltt 4St, 

[U59ilk h Al&fe# A -HAC, * -HACWAT 9*flFM0«l& fca*-*-. 

0 6Ofl# 1: y h * 7 * -ploxPHygk p 1 oxPbsr ©*f 3S £ ^ 1" . 

B61I1* - y-r -f > y^i? 2 -pHCF2loxPHyg(F)©«iS t t§Hffi«*.#©ra£ 
i£ £ 1* . 

0 62(13? -y x -f > 7'^ 7 * -pHCF21oxPHyg(R)©«ig f§ R| £ $ * © R Jg 
0 63(1 9 - V r -f > y * 7 * - P RNR2 1 oxPbs r © ft Jg fg pn ffi $ * ft © ^ £ & £ 

H 64 14 * - y f - -f > ^ ^ ^ ^ - pYHZ 1 oxPHyg( F) O « ifi i: ffi RI ffl « jt (* © Rl £ ffi 
% ^ 1". 

06511^7-t v Y x 7 7 -pTELPuro©{«ig £ 

0 66(13? - y f -f > 7'* 7 7 - P TELPuroCD8A(F)CD*K jfi flj * f* © 13 $ 
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H67Ji * - f =r ■< > ? * 7 $ — pTELPuroCDSA(R) © il i: fB [s] & J* * f* © |s] £ 

ID 68ii t h 2 If & fe {* ± © jj8 {5 =r v - # - © ft £ > CDSAil £ -? & "c x O * 7 h 
7 > *r - Y L tz 7 o - > CD 10 IZ 6 k h 2§ifcfe{*±©j3£^v-#-©#;?£ 

H69&7 D - >CD10(I ft £ pGKPuro7D - 7' £ ffl 1^/= F 1 SH© & ^ 4 i t . 
H70!iCreM^ ^ * - P BS185hi sD© «§ it it. 

H71&RHF7 D - > i: RHR7 □ - > !: & 6 i oxPPeO $e H ft © A X % ft # © ft £ * 
St, 

H72Ji. RHF7 □ - > !: s 5 lo.xPH Igffi ft © Y J A |gJ£ ©ft 31 £ CffilKS© 
/;©©P'CRH]S& tit. 

E73lilES5IB©/i©©PCR©S*4^i". 

H74&RHF7 d - XI (} S P GKPuro7' D - 7 £ Uqterft M 6*1 7" □ - 7 % m ^ 
FISH&tf 2 2 SKyD-yt } 4S5fefe#7 p D-y%ffl^/ c FlSH©e 

It it. 

B75(±HSAft« L /c * * =7 -7 7 7.C-10jfll?S^ ©iaHSAk MgyRff IgAi/tfti© 

± * * i -r . 
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% W i % fi'fi -t 6 tz © (D jft © Jg ® 

k h*fe#Sfc(i^©Br^4«*SfL. ,m Uk fe (* * (i * CD ET r * ± © jg £ -? fe » 

( i ) B»jft/:t h % fe (* * £ ji * cd r r * 4 ffi & i- s a fe (* « # a lis cd ^ a 

iircDffM-CD^A 

(3) ±cv5^ajje4ffl^fc#y7T«>7.©fiFS 

©jgl^loCJriciUiSCt^x-ts. ft ~ : !•(;, k h & £ tz it 

L T , v * x 4 09 ti fc o tz {PAT < ~ © v 7 * £ r^^fe(*lA7nj J: ft 
t5. ) . 

fcfcJS-r. k h &fe#i+23*l (It 249) 46*^SL, * *i 50~ 30 

0Mb© H£ ©DNA£ £ f £ * % bj {- « ^ T li 54 3: ft fe {* i: L T S £ K « 

fctsn^. *©DNA0* § $ lia*lMbJ3t±rt£*«. ^tlJiAT©^^ 
#&BJ©1$18l*;fcfl|BJ. S* r || T-© ? □ -.=. > 5 iMiSSffiflga* C, ©DN 

*&. r k h £fe#gA -70 7 j fcii. *©iE*#IIil&©±-C Sfc 

h <,>(*-£©»?# *,© feftt. 

Sfenii. "tOjE«f*»iso±T tF$feftl©f-<b5 

2) ttia^fflthjftfij$^Ji^, 3) 5^o-tr;U^j55c 
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is soi jja £ m ^ 6 - t a* jtj * s . % & <* © x * . w is -4 ©sso wr fig # (g <? •. 

ST.l) i:o^T. t h ail liS 14 $ HI (C41S. k*a-ov-f v>.;W ^D7-f v 
> . 7"77H^>'>) if ft ^ <D ~ - i3 - iS (e -? r St 1" 6 * ? 5? - >z 4 »j j£ 3 
iiSt*: t^'T-tS, C 1 T- ffi ^ -5 v - # - $pco i0 © 7 □ * - $ - fc 

i/tii. t haio^^bt . 7 ^ Esai a © «t 9 4 s e a bs t* a * j: < «k t 

C^'is L t N „ C CO g ft II I4SV40X >/N>t-t$l$A;^x^^ = > 

*±--tr 7 O =c - 5 -<DM& t fc © (Katoh<b, Cell Struct. Funci. . 12:575. 
1987) . v ? 7.PGK-1 7o ~ - $ - (Sorianos. Cell. 64:692. 1 991 ) 9 £ J8 

^4 z. t *«aj **. xHhot^-y 3 > (sib, «Biax^na«^An. 

M»*±. 1 992) SCJ:6^Jte£*£teL. £ ft 1" -5 C {I 4 U . Ia^/:7 
- ii - 51 £ ? . 23M 46# £> 5 k: hftfeftli:? V^ACff A^nfc J: ^ 4 k h 

3 ) 11 o ^ x it . < <d t h IE n m s& a* s ? □ * ^ # w# % (i ® © x , 

±E©#lllEjfttt £ 5 9 D ir ;l/»|£ffiOff l^fBAftl * tf. v>7.A9fiB]I& (Oshimu 
ra.M. . Envi ron. Heal th Perspect. . 93:57, 1991 ) £ ± ffl fl§ 1$ £■ f -5 C t !I J: «J . 
I«IH^t5:H>'!Ulo. v 0 7. - k h $I?IMT-I4. k h * s iI8? 
fii:i*t5:i:A^bftti^j\ c - X'# b ti St^ft it. &i£©^-#- 
X»ft-r* UlU'J, 7-*^lfntk hlfi^^liiS^tK fc**dJ 

S <b tl . 2 ) £0 £ # £ ft tzt © IZ . COfflJtett^ttt^bS^D-t^fcSjlftL. 

^-X3ift1-5Ci:{lJ:'J. tt<b*iS5?D-t;U 14. 1) . 2) 
3) <D 3kfr* ffi L tz t <D X- $> Z k % ?L h ft ?> . T-4>y$n/ck:hSftfe#© 

ra s Jt . iMSfgtt#bn5 7^x-k H^v'^p^v-AjdanoijftdfcUNX. 

PCR (d* U * 7— -t'f-x-f > y 7 £ *> 3 Saikib, Science. 239:487. 1988) 
ifif>7'D-y h ft?#r (Ausubel^, Current protocols in molecular biology, J 
ohn Wi ley & Sons. Inc. , 1994) . FISH(7^^U-y-t>7.-f>-9--f^i-/>-< 
7y$r-fHf-.> 3 >. Lawrence b. Cell. 52:51, 1988) 0? 3? II «k «J » « Z> Z 
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fc* s itJ*S. *6»S©»fe«:«A«:at'*^«:i±. £ < (7) t h «D ffi Jg ft Ie « it 

^□-xio^t. * n-rn±E©jge«:isgij jilt, i «j » & & a« - # > ^ 

$n/:t(D«f. *5iM±. kHBB»Jl(Eft(t:?D->fl)iI§|ii:«5^tJ: 
IB © £ II 4 H fin L . hr; v-A«lil6i;o 

*AfcSfc»fefc±©DNAEJiJ*«ttfc L fcffi H fflift A (Thomas b . C 
ell. 51:503. 1 987)K«fci), ft £ © gp ft { - _ ^ _ fi fi ^ fe # A t 5 - ^ * ^ ^ 

ESMi:|A?n5kHfe#|;ia*. 1 £ 9 © # £ 4 S£ L 9 -5 . 

1) ±ei:r«©7 t hitaMiiio^K. -7 * 7. - t hummtifrbo 5 

?oir;H£«. i£ 5 * □ -fe ;u v 9 * a 9 8B& © i?H» £ . ge # n £ ffl & * e, © 5 
*n-t;i/&*. i*5?Dt;ufcv<5*ESfiBJfc©!a£©&iSg(;fcv*T, 

&&&(DMmmwLm, pcr, -y-tf >««ft? c j: uiasiMisi-s. 

- > *iitfe1- * i i: t, rIH-c* ij , Slot hi&feft£{£JS-t.5v'}*A9fflfl& 
A>b5^Dt^{;g|L A9«ft**i,Na:ESMJ»J:iBi^Lfct,0(JD4:*»A»Jb 

*©»f^ittt^>"7.*!Hi*iz J: »J -f ©*±«R4*tf S d i:*«T-** (Koib, S 
cience. 260:361. 1993) . 

2) fc h»fefl:fcfftt1-S|0iriKfcH*T. C r e & * © VL % £ ?<J T* * -5 1 o x p 

34 



WO 00/1 0383 PCT/JP99/0451 8 

ATr S © (2 2£ H ) o x. p E ?'J © W A 2? *i £ ? □ - > ■ 4 fl* » © ft . C r eilt Ml AS) 
WT^S^iaiU'J, A !I J: »J JfefettOfc* • IBflESOg 

W097/49804J3 J: tf Smithy. Nature Genetics. 9:376. 1995£#!K| 
©::>:„ * tz , *-yfw>^***-0*AK|RU'C<&l8£Mll|&i:l,T. -7 
h 'J DT - 4 OiE (Diekenb , Nature Genetics. 12: 174. 1996 ) © J: ? & f§ 

3) k hJftfe#4««r1-*JBIB{:*J^-c, k h x □ ^ 7 E?J * £8 1" h $ - *f 9 
4 > 2 - *mmL . *I [5] * !i i 'J ^fe^lCMIOffiiCf □ ^ 7 ig 

?U © ft A £ *i /c ? □ - > £ M © & / O 7 • h7>l-y3>i:U^|^ 
If^'ilH. I tzhaki . Nature Genet. . 2 , 233-287, 1 992 ; &. l>* Brown . P. N. 

A. S.. 93:7125. 1 996 i # jfg CD C . * /- . ^-yf < V^^^-OiAC 
G£L'©ii±Sig&i:LT. =7h'JDT-40a6 ( Diekenb. ffif IE ) Oi: 
^*§IUffi«IA«fi©iSoaBa&S:ffl^*c:i:t»T-tS. -7 h U DT-4 0 ft! 16 K 
fclj^k h^feft£OfD^7 • h 7 > T - 3 y li# g BJ IZ X ^ X W © T Bl 3% $ 
*l . BU ffi Br own 6 0 gg ^ * ? £ - 0 ft A & fe # ± © 'J k' - h gg #j (" J* f S 
t<DX' $>■>). ^^Ofii £ * -y v h T* # S t ©T'l£& l\ 1 tzhaki h © H ^ (I 
J: n I* . k hrD^7E5iJ?:iAl/cIlM©-lX-©.5HT 1 0 8 0 Jffl B§ & 
£ 1 2 0 0 0ttK»-3TtftfrLfctt*8ffl©fflro»tt*.#fcJR»L. ^©o*>^ 
1* *M ft II g ^ T r d * 7 12 *'J Hi S * £ a ib L tz IZ j§ ffc ^ , * /- , M & II 
i o T liT'D ^ 7 I2?<J A { 3?a^ ntU7>T-V5>ft: j><± < « ^ftftPtP 
?eSt8gSftTl^i>' (Barnettb. Nucleic Acids Res.. 21:27, 1993) 

7>y-'>3 >5:IS^/: t f©MI, T'*5^©Ct!I|Xt#$tl/c8{i©*§lB)^^ 
A # © 1" ^ T (I T . F7>^-">3 > " o T ^ -5 C t £ £ £bS U tz . 

± <I Ha * $ ft 7c * A £ fe fls © & g (I «fc U . k h % fe {* 9 A 7 7 7. il « in T R 
«^/:<4^1fi?S»»t4:i:^*6. *A$ft5*fcfett©-9--r 
X©ffl/Jx<bH J: «J . *iA£ftS&fi(4:Brrjt£k hsfcfe{*«AVO*©?JMigg 
tilt^nffilt^S. ^i:. Jfefett©«fi£g. iff & !l J: <J . HiSW&fc&E&ife 
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©ae*fcra-©»fe*wjv±i:«^T»jRa-tt5cfc. % & » m n ± © m s © 

$ £ ? © - $ £ & & © iS £ -? (- iH # & £ c t . 1"4:*d*). **Jftfe<*«rfifcv 
4 6. 

* fi . fl % W tc Wi it <b L k b & & f* fr # ^ k Hftftilf ©tCAJ?^ 
7. ^ CD 9 A il ft t> ftX t /c (Tomizukab , Nature Genet.. 16: 133. 1997) . - 

A •=? 9 * $ C % ^ t>o fcHHK -5 Rjgg&*i& o. t 

h * v * x K T (i A £ ft ©7? £ »»» 4 PI* 1- £ £ % ^ <b tlX fcMj . 
lAkh^fe*iifIl:|5lft/ < (P:ii,S|| l ^5 ( Tomi zuka <b , Nature 
Genet., 16:133, 1997) . % R . £ S (Nature Genet. , 16: 133, 1997) © fg 
fcKJS^Tttfc h l4#*ft#(ttl00Mb)O*^a*©1IJ«4*t»W>t 

lif^v^ii^iiij. SRWtf tt^afcai Ofc^ofc. -xr. *«<b© 

3££ (Nature Genet.. 16:133, 1997) lz h 6 2§ jft fe ft ffi ft W23 (5~ 20Mb t # * 
b*l-5 ; Rastan, Nature Genet . , 16:1 13, 1 997) ^ * Jg HJ£ 0ij $ {; & § 14 § $ £ 
ttirtf SC20(W23J: 'Ji^ictP)©^ & ,Jn $ u ft £ # ^ li ? $ (5 3 rJ fig T- * 
o/c. ■*&*>*>. J: U/Jn$ 4!ftfe#Wfr©*ijffl*s^giea©BrfiHt«:**s 

v^fc»fe#«:aft(;ipxi-*afB3&«a*ti&. - © J: 9 

i: o? tf n. c *i & T- i t: v •> x ES?a * t- £ tt v $ * & fe & £ gp {5 $ g w ( - tj] 

BrLfcU (W0 98/54348) , ffi R !ft ft H T* ffl « ^. (£1) ^;^^ at . 

• igffi • r © «k 9 «cat«!ftfe»%*1- 

v^^i^S^ntt/: (R. Ramirez-Sol i s <b . Nature 378:720, 1995) - £ 
-©J: 9 fictt* feAItfliSfifeJiSgn/ck h^fe^^MfoT^/^'fO^k 
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hMtt<ottSKo^Tii;n£-e«£**fci*. */c*i!r. m a u & n n r P -c- g & 

llfiifJ^iaS^t Al^fe* (Mammalian Artificial Chromosome. MAC) ? £ 
- CD 08 ft ft $ ti T V* © (0"]*.l£. W. Mills<b. Human Molecular Genetics 
8:751. 1999) *»* , YAC* ? * - CO ? O - ^ > ^ ^ X % IS * 3 *f ; A & J« CO ? □ 

Al^fe* (Human Artificial Chromosome. HAC) CO ft IS i H SiE fiW K & If . & <b 

^*»fe»Bf)nCO^o-^>^4Qj«g{;-tStfji6*j^khAX*ftfefls^K^^T 
A SB ^ 1" 5 . jy. T f- , k h St * A g m . /cgiKif ^7^^-t^D--> 
^IfckhAIftftfri, k -HACCO ft IS (I o t > "C & * -5 . S f> (z ti , ft SS $ ft 
HACCD "7 £*IB<*^©«A. HACII £ £ © k Hft#igfi?0!)79*ffltt:K«tt* 
^31. HAC© * * 7 V 9 7. ? SA0£i!; o t^T -5 . 

A. kh2 2SJfefe#0SEg 
khJa^A^||iia^^77>^-li2 2§i&fe#±CD22qll.2!I#3ET© ( #| 

A l£ , J. E. Col 1 ins h . Nature 377:367. 1 995) . Z. (D %k & W W & M $1 CD A 

fill" 5 Ll Fit fi? ffi (i k h r □ * 7E?J HIS] * II «fc <J If a L t o ^ 7 h 
— ^>3> Nucleic Acid Research. 25:3447. 1998) -fr 

4:it'»feft:{:aitS. '<% II . A g 11 3g £ ^ ^ v * £ - © fl i: > h □ > 7 {III 
lw ft if -f © HCF22 {5 ? l£ II k & m C re© m ffi E ?'J T? & © I oxPE El * ffi 1*5 Sfl ft 
ACi'JUAL HCF2-IgA -LlFWJtOfcfcAXSfefettflsKKffli^SClfci:-*-*. 
C © 2 2S^Sftlr)i©^?:^D-z>^t6lJ:i: < J: U. v V X<D%£IZ&9 
fe&IS-rnTiltttf** 2 2 #Jfefeflc±©Cat Eye €{£8f («*.{*. Johnson. Ab. 
Genomics 57:306. 1999) ^Digeorge ffi £ (0y*.l£. H. Yamag i sh i h . SCIENCE 
283:1158, 1999) ©lSiH£<£?l^£pi&-t©Ci:^T-t©. 

B. kh2§ &£{*©&£ 

k h tfii* * & m'M&? <? v 7. $ - & 2 » &fe{*±©2 P i l. 2i: ^rtt © ((W x. if, 
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Gottfried M. h. Genomics 16:512. 1993) .. d <D Uk fe {* $ J$ JS| m (D <?* £ A X vtk 

i" -5 CD8Aj1 {5 ? E| (0y*.l£. Gottfried M. C, , Genomics 16:512, 1993) C fc h 
rD^7E5!l«:fiBI§«*i:J:iJjf ALf D>7 h 7 > 7 - -> a >t5:ttl 
& ft £ £! St 1" 6 „ & C . *8*lts?;7^^-©it>hD^7j!i:jtt|t5 
cosYHZ304<r y A ffl* £ A. B &Cre® &ttE$| *C & S loxPG8| & tgnHil A (I 
i'JjfAl, cosYHZ304-lg * -CD8A»t>t- % AI»fe#^Si:ffl^5: ^ -f 
6. 

C . t h 1 4 §5fcfeftEgT#SC20©&£ 

k h 1 4 #&fe{*$rJnSC20(iv «> * * t: *} ^ T. Is £ 8 £ ft . A>o^*S- 

{S3I "t -5 c i: $ ftT 5 . ?:t-*|ssi:fcH^t, d <D SC20£ k h AI^ 
fe*^^-Htffl^o:i:H^5. O * • J , ±12 A. B T- IE U tz HCF2- 1 g 
a -LIFk h 2 2#^fe^gfjn J PcosYHZ304-Ig /c -CD8A k h 2§ifc£i#»Tj ; r£ SC20 
2 it & Z t T'k h 2 2 #. 2§^feftBffr^^D- - >^X/ct h AI& 
fe&A, /c -HAC £ tgit 6 d i: i: 1" & . l 4 # & fe # ± Up 12 iz m. S 1" -5 RNR23I 

^ £ t: 1 oxP SS Jij £ *B m fl. ft * K J: 'J if A L . Cre-loxPy 7. f A ( « A If , 
R. Rami rez-Sol is <b . Nature 378:720. 1995) y^SCtf, HCF2- I g A -L 1 F k 
h 2 2 SftfefrBSJi J PcosYHZ304-Ig^c -CD8A k h 2§&£#fr)t£ SC20± RNR23I 

± IS A . B . C T* IE t /c r p * 7 h 5 > - v 3 > ^ ffi |q & g| A 4 a • £ < fr 
hlfflflSi: Lt-7 h U DT-40M ft ^ M ffl 1" 6 w i: A« # 5 ( 09 A 12 . 
A S b . Nucleic Acid Research 26:3447. 1998 £ D i eken h . Nature Genet.. 
12:174, 1996) . 

gJf<b (Nature Genet. , 16 : 1 33, 1997) © $8 £ K IE tt £ ft T* ft 

g$n/:T;^D?y - AilM 7 -f 77 'J - ^ b ^ ^ 'J - - n/: k h 

2 1 # & ft f* ( rr ¥\ ) ^^vniftiife^t^tc^iT-j.oc^^iti^ 

ft /c. A it ft IZ& . kh2 1$&feft©A$#££0&<M*ITrji£^-f-5v'7 
* Esau «a t)> b * y 7 v 9 7. ( * y 7 ¥ 95% ax ± ) 7i J ft Hg $ ft . :o^77^ 
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* © AS M ft . JJT lis! m ft & V JR m \h * a g 3f «| ft K fcM} £ & (* fS M 14 £ X 9 5 % 
JJt ± T* * o /= . 4 o X k h 2 1 » ift ft » a © HTr t, ± SE SC20 i: Rl « I- t h A I 

D . Cre-loxPS/ ^ f A !: i 5 HCF2- Ig A -LI Ft: h 22§ & ft ft Bfr fir cosYHZ304-lg 
jc -CD8Afc h 2 #»fefc»rtf ©SC20± ^Ofegl 

±!EA, B. CT'^Lrcioi:, 8[gt h22f. 2§ % fe ft BR ft * S o 14 . & 
3CSC20O^"fn*»«: l*«J*1"6-7 h UDT-40«IJftfcflF»1-*. ft (I . Cre-loxP 
^tAkSi^ HCF2- 1 g a -LI F k h22§&£ftBftjt&3^ (4 cosYHZ304- 1 g k - 
CD8Ak h 2#ft feftBftft fe SC20± ^ $5 jg * * 6 <£> ^ ^ ft *» CD % £ k h ft ft 
ftfrtt fe 1 4 - 7 h 'J DT-40HBJRI PD r 1t 6 : t !: J: o 1 , 2*© 

& k h^feftgf^r*:^^-ro-7 h U DT-40M ft 7* 'J >y K%^St5. - 
nT-, ifcfc. Creffigfe ^il fe - © — 7 

h 'J DT-40 ffl ft ^ -f 7' U v K 4» X* IS £ 3 T Eft S S *> £ # . 2 * © * *g ID 

ftfettrnx-oifta* (Gi) MKttif *c(St^c: k *««fe*nT*> «j («*.«, 

A. J. Smiths . Nature Genet., 9:376. 1995) . £ b iZ ft: £ BJ © if £ (4 . i^Stt 

(S < * pJ fttt t, % A b ft 3 . rlT, ft] {# 9 U 1 oxPlffl T *a« A 36*iS w o fflft 
4 ii ft X # © .rC V x -r 7* -fe V V i/ 3 > fe # A & < T .'4 & b & ^ . 

ig^F. A. J. H. Smithy (Nature Genet.. 9:375, 1995) (4 V 7 * ESU ft cf X* . 

& b (4Hprt ( k it > ^ > • ^'7 - > • * 7. * V #*>;U • h^>7. 
7i7-t') ite? ^JgESSBftC^ L X . HprtiSfe^ ©5' ffiJSP^r (loxPfe^k) 

tv doxP£#to k -c- n-f ni2#. is#ftfefto?t ^^^(itimm^ 

*K£«J»ALfc. Ht. Crefe -$<t£3!2 -y-. loxPRS T*»ft A C o 

t tf><^ CHprtigfi^ **?f S ti. * ©ESiHBft 14 k * # If > f- > fe £ £ & i^ig 
Jfi ( HAT IS tfe ) X t if M X § © 4 5 C © . " © il ft & f4 . Hpr tig (5 ? £ {ft Jffl ft 
i:Jtltfl)*i:ffl^5:i:A>'T^. v^>^5iJgi:WLtt?JfflT'tst»(U'« 
«£l». Qin, M. b (PNAS 91:1706. 1994) g L ' P5 J: ? C . Hprtj£ 
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f5y©ftj3ui:i8s a m m if tt ia e -r # e & <o « % & i« « $ n . -f o -si n £ & t> 

5ft ©GFP (Green Fluorescent Protein)! ?( W il , Prasher. D. C. h , Gene. 
1 1 1:229. 1992)&tf*©a&*(0iJ*l£. Heim<b, Nature. 373:663. 1995)*<Bfl 

©c. L^tMT ,: E-5-toC ti s T-to, $ <b GFP 

l^tii^PligC * t Sbhfi, FACSfcffl^S C il J: ,t, 

«^0^;T^tH>>g^-*-Ht, GFPiSfe^ Srffi ^ £ t L 
tz. H#6*J!If£. y'u =: - $ - £ * i^GFPite? SC20± RNR2iBi5?S(; 
loxPi:±t{;^ ALv GFP©fe»K&S;8c7DqE-*-fcfc h 2 2 S ft fe # ± © 
HCF2jI oPli, 2 #Jftft#± ©cosYHZ304y y A I; loxPi: & \z ?? a 

-to. Cret=J;SloxPEWBBT-©iaift^*«lBC«i:. 7 □ =c - 2 - t GFPJt £ ? t 

facs i © y - f -r > # rJ n t & © . m&Ltz± z> iz, gfp© & a & & b» m t- 
& Jii Rl fg <c <D T< , FACS y--r-f>^^i^fj5iTCi:!;j:o-C. |fflt^-> 3 > 
tJt&LT. «t U ffla{iGFP»ttHBlia«:»a&i-5 c i: *iprfiEt% A btiS. * c, 
*I&A*ggf.£±(f o/c©iC, Cre&gl Aii £ -iitttrttfc < . £ £ £ £ $ 
.1 £ £ % A ©. 2 *®»fefcWC?®lES£li«Sfl*lCie d -5 ©T'. CrefflftA 

?itf*&«A (£j£) LTStCRoT L * ^ ^TIttt*«*S. fit, 3i « - 

©J: 9 **»Kfc^TttCre*&fc <J . CreM&APH 

? O -fe )V : (k (mi crocel l -mediated chromosome transfer: f f MMCT J t f;E 
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"t . ) (I J: «J 7- +■ -f - - X ^ A 7. * - CH08B JIS ^ # A $ -tf €> ft © . f£ A 5fc T* A 6 
CHO|«Jia«P(- tj^xtt. Cre«UftA#*©»* fc £tt-f iisst;. t:t-, ftffftft 

fc*5. # k hf01fl& (*SBIJIT-J*. - 7 h 'J DT-40IBI1&) KfcOT. 

±|£A. B. C. Dt'gg^Lfci^!:, n 7 h >J DT-40fffl Jg * T* © - £ © f D 
^7 h 7 - */ 3 >i:Cre-ioxPi/7.-rA(iJ; o!6<$SSi$:ffl^5 Z. 
oT. $fl{5J^Sit-rX£DAb«0Skh^fe{*©f^- (YAC^ ? * -CD ? □ - - > 
it-f fc$£fcSC20ftfe#*? * -±©io.xP8Bffi (14pl2) C ? □ 

: i: I i L /: t FAl^feftHlv^r Ali - 7 h 'J DT-40SB & T- fr 9 C i: A J S 

t-a-s. -7 h y DT-40M]ftfii^i?fflniiaft liftoff t^Kigiflift t lt 

£±tt. 1995) . t^tfc*). *Hi:S^fft6k bAI» 

ESIB IS tt £ » ffi « © #<b tg % * L T *5 U . *^{b«:tt!B%«*>ooJS«TS 
/=©K !£ ft **am&©i$*) i: &it*<£K £ * ft* 

-, til IB) . £ & . ^ A & £ (* © fl S K i o T . it^LtLsoSix^o 
(W097/07671 ) . t V7^ESaUS{IliJjJL±oras^.* s &S/cO. A X Jft 

fe#*»Oii fc L/ X ii« tt- 7 h 'J DT-40&B J5S c f ij S t o C i: 4«ai L ^. 

- 3& . ^ SS 09 K * U k H & fe ft H ± © £ ft A. fi » X- & < . bhftfe#fl)i£ 
©£J* (Br ft) £ v 7 ^ESfllfid fcjfe-f o v 7 ^^feftligl $ it h Z. t t 

x-hh. z n ii m x & . j-ncd) - ( 4 ) © ^ i® t- «j ie t- a s . 

( 1 ) 7 7 *ES«llii& g #©Jfefef*±{::fflHJa£;i (i £ iJSPfi^S»ia«IA»tg© 
IS K S2 ?'J . 0>J A tf 1 oxPie yij £ J? A 1" S . I oxPE w £ £ t» * - y f > * ? ? - 
K U0H A T IE GFPS? © v - # - % m $ it 6 /; © © 7 o * - * - ?ij a* # £ tl 
o. loxPge?«J©jip- ASPftte. 7>)^@I©Ifef i:^t5K3feBlt5/:<!>i;. 



41 



WO 00/10383 PCT/JP99/04518 

(2) iSiroSi«HCthi|5fefl:^jtt^7MJ DT-40HI B IZ « ^ T JJL T 
© *8 ft A . B^ff9. 

( 2 ) - A kbftfefc±©ffi2©tfiJ*©f-D*7HJ-f-a*7EJ!lfelfAl/, 
^ I* % ft W i mm it -f 4 . ffifEflfrS©Bl**<iaEfc F^fefrO**©rD^7® 
35 <g (I * 3 ±§ £ (I 14 C © a ft 14 * £ 4 $ £ * s & 6 . 

(2) -B k h £ftf*±©ffig©^$© -b > h □ * 7fflJCttttttJlftt&& *g 
© S II E 5U . m A 14 loxPE f\ % }f A 1" S . I oxPffi J»J £ 2 - y r f > « 0 
* - iz itm X (4GFP3I £f)l^in§. 

( 3 ) ± E ( 2 ) i:ii^Tff8Snfckh»feft ( 5f Jr ) £ CHO«D B £ 5 * 
;U 9 a L , 3 K S K k h jfc ft # Bf fc CHOfBI fi ± E (1) t'^IS^/:7 
9 *ES*BBKi£A1- 5. 

(4) ±E (3) '-ftH^n/ck h^feft(f^)^ft}|t47 9 7,ES|ifflfi§li fc^ 
TfflSffiftftWfflgSAiia&fcfg&S-ti-s. 1 oxPE ?"J K a ^ T BP & 1$ £ « ffi & g 
2 L » B (I K ^ T (4 gy E 7 D * - 9 - SB t GFPil fif itliL, GFPtffB % L . 

•>7.ESIBtt«:»S C t * S T'£ S. 3 IS x"? * ESSffl B <4 , iltMfe^M 
(m K ) * 5ti:SMtS * * ^ ^ 7.hh\^\tx ftS^-f S d i: 

± E © k fAl^fe*{Ii>>^fACJ:'JffS^/:k hAl£ft{*f4Y77, 
ESfcffl B ^ ^ A £ ftS . f t^--X^A^^ -CH0I8IB K * A 3 ti h t 4 t\ 
Diekenb ( Natu re Genet. , 12:174, 1996) (4 , K £ k h ft ft W £ - 7 h 'J DT-40 
ffflBA* b 7 9 *MEL*B!B ^£Al/fc* s . *»#*»(fjtft«#l 

fettl^XSnfc, % a J # b - 7 h 'J DT-40*fll B b V ? 7. A9*ffl B 4 if ^ k 
h % ft ft CD & A £ U Pi- tz . ±Tkh*fefeft:©l5fit{fc* s agl$n. .« « © K T- 
^A^tiKiliii^/;. U *> L & A* b . f- -f — - X >»n A 7 * - CHOiiffl B ^ 
^Altli:. UK fl © « B T- k h»feflE4»ALff4;kfe»iJ3«ibliaOTa 

tb l tz . x z.x-. # k h a i ft ft it® m * t- a {i 4 u ft m £ n k h a x ft ft 

{* (4 - BE CH0«B B^#A1"6Ci:i:L/c. CHOftQ B (4 v 9 * A9*II! B i: ft B iz % m & 
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< 5 ^Dt A^ffitS: t*J»DbftTfe 'J ( M A. 14 . M. Koi h . SCIENCE 
260:361. 1993). C ft K J: U fc h A I Jfc ft fe CH0« Ifi v 7 * ESIJDI& ^ £ A 
L . fc h AI » ft {* fiifc # * 5 7 7 * fe ft » 1" & C ? * 6 # * ft S . $ 
fc. SC2O£0rtt gtliKHf ifcltS C i: T fc <J . CO&feftETrttS:^ 

^-tLtffll^P6*v^Tii:j:iJ|1f|^n/:^Allfett (A. « - 
HAC) & ? S£ j§ T 6 C £ ^ & T- 1 -o « 

8U IE H J§ b © IS £ ( Tomi zuka b . Nature Genet., 16:133. 1997) II & o T v 
"J^liiActi/ck h % ft {* (4 k r- S8« Sffl JiS i: e& * L . * © ft 7 7 * A9«B B& 
i*U « » fic ^ 7 * ESiNa J3& {i 8 A $ ft & ft . *>77>)7StffOfSlii:« 

-fc0!6«tt, 0!l A (4 k h flt#itfi?t: o in-C IB $ ftfc (Tomi zuka b . Nature 
Genet.. 1 6:133. 1 997). k h {ft ft ** Of & U fc tt it ft &D (I H ft .ft SI 

T 14 Z ft £ T- J: < ft o T t> 4 o . -7 h'J DT-40Sffl fl& (4 h 'J * T- * 5 

ffiH!&»*.©»** s #*<ZW^(Takedafc. Proc. Natl. Acad. 
Sci. USA. 89:023, 1 992) t V> 9 £ K £ Jf o T *J U . 0J A (4 « A L k h Sfe ft # 
±© k h it h y»ft#±©tBra& h 'Jige-f kOHT'lfe?£ft%fiCL. 

^Stt£ftTL£?&ft±,*l{fj£ft/c„ :: © H S O ^ "C © 0i - © SJ £ (± D i eken 
b (Nature Genet. , 12:174, 1996) # - 7 h U DT-40IBI B& & £ L /c k M 1 S Jfe 
ft ft £ v 7 * MELSB AS K f£ A U t C 5 k h * - * <f D k' > ig £ ■? © IE 9 & ® *< 

tern z ntz t ^ o mgT'$> -s **. knafo^^/^jn/^^foig, atr 

h 'J DT-40*ffl 414l/:t h £ ft & ± © k r-iH5-?;Rtf3&i8fc-?K3-KS 

>/^»**7 9^fl#CfiPTlll|99T'*5;tfe*t. - 7 r- U DT-40 
lllBfi « ^-C«f*S ft/c k h- 22g&ft#|fr* (k hft£^D7'J >A«iH£* 

JttfJft Jii £ ^ ^i: t hii7^7"^ > (HSA)©&£ (I L T ffigftg 6*J 
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( 2 ) iMt^filttfefctf-rsv^lHllS^Ofc: hSftt6**/cli-t0!)BfJt©#A 

ItiJT'K. ffl*<0*«E©v^^E&*OEtt«BIBB (ECflBife. Hanaoka^, D 
i f ferent i at ion. 48:83. 1991 ) . Jg ft » DB BS (ESM. Evans b . Nature, 29 
2:154. 1981 ) . ffiEtt^JUHUS (EGM. Matsuifc, Cell. 70:841. 1 992) ** v 

<c *> *> * * 7 v ^ rthix-* 6 c t £ nt ^ s . es, EGaBiaii-t ©«e 

* s t-#*. Ecausii£K£$i si Esamsiii8Efiii&©rtgp«aiia%*^ . eg 
m m it % it w m iz as & i- s ss is * »«d j§§ & b m h n s . * & bj n « ^ s t h % & 

izx^-l±t, &Z^l$-®(DlE1$i*Mmizttlt^&%& bVh&ftlbMfeZm 

a * s iMi ae us si « o -c. # a £ n s t ha&-f©56a*#ia*t»©i:-r*>i:A. 

lA^tiSt h3t£?!::*@[R]&v^7,31£^1§tf). # - * S iMitt ft © a&? 
SWae^ffilRlfflftAffi (Joyner^b, Gene Targeting, 1993, 1 RL PRESS)^©7? 

f h^fe#iA©«l4i: ITS (l) T-fibn/ct b^feftft^. 

«BI!&;&>b»8SSft65 * n -t ;u & -5 !£ # > ^7 & ga I* U /c 5 ?D-tr;l/£fll^SC 

992>H i: iH $ tifc ^ast?S8» IS i: 5 ^ n -b ;u 4 -T * C t (z J: «J ft ^ o . 5 
* □ -fc ;u n AS (i fc in x I* & 6 k h % fe # * tt-t © ®r Ji a* $ s in AS (z o ^ -l 

aainr*i&-7-;fr-fefiiftLT^5. c (i) tm^pcR^ w>7 

OVh»#T. FISHJBffiSKJ: 'J . iAfelfifctiifif *5i'li!fefefl:*4o 
li-tOW)i«:««Fl-6tS|ifeaJR-rntf. **VM±^©Bf^ 
£ # A 1" & ^ i: f}g T? & © . i /i . £fcSa&7-#-fe##1-.6ffi&<J!>3fcfe 

an na * Wt © z £ t x- $ 5 . $ biz. ■* t* iz * -s k h ift a {* t # a u £ m u j$ <r> * 
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« $S WL * ic r& iin "f S iSI jR SI ffl © jgg j£ t M © -5 c t (c J: M jl j£ £ ft 6 . 

kh&feft±©^-#- (G4i8Wttsr-) i:jn;ittn/:SS»ft4 s , w^aa 
BO«»l/Tofck h » fe ft © ± W * S iMi - ff ftft L "C S :: i: li . 
J: ? l: L X 51 IS $ ft 5 . jg ft $ ft £ S 10 AS *» <b JlB Hi t y ^ A DNA & ffi ^ , 7 
0-7 h L t t: MfSfi*)i'JILE^I (LI, Alu*. Korenbergb, Cell, 53:39 
1, 1988) . k h » ffl Wc+Mf >JS**t£ d: U tfctb $ ft*. tH 

6fftlS577^-i:J: 6PCR&. &tfk (Lichterf>, 
Hunian Genet ics. 80:224. 1988) £ M ^ tz 7 ;U % U v -fe > 7* 7- a — 

-f 7"'J y-<-t'-v 3 > (FISH) ^©££ftSS*/T(; i iJlBtS d -5. 

(3) k h 5ftfe(t*AESffllft*»f>0* p< 7 v 7 7.{^£? 

(2) -c*» ?>tifcESajft«5*»c>0^ * 7 v 9 *fEK{±, < ffijR*-, /W#v 
- a 7 ;U * U - X 8 V - > * - y f -r > 7* . ¥ ± a . 1 995> 9 K IE $ ft # & T- 
ff «e ? . a*tt«e*^7T">^flFSfefi/j:_-5fcdt)OS±K©iefeRJ(a. * fit $f © 
SIR II O t^T l±. * ft^'ftCDESIfflBattd OPTtt-CtM^ 

fctfSSLi^. tf'JAfS, CBAXC57BL/6 Fl E& * © TT 2 Jfe Yagi <b , An 

alytical Biochemistry, 214:70, 1993) f-OV>*C!£Balb/c (fife. B*^ 1/7 
tt) * 5 wMilCR < fife. B * 7 U 7 tt) **© 8 fflJSJHJBE S±K t LTffl ^ 
S O *<S s L i\ 

(4) ^^77ni:filUk }*»£*©«#&#£ M6?^S 

ES*fflJ&4* 4 aAl//:K^^4U;7ni:i5IH ES&B1&© J(itt$ li. ©% 
ft c. ct <) is *j * ami gj £ f 6 c t *< T- # 3 . §L, ^ fe «: ± < m % b ft 4: v> 
frb i: ^ o Tfl!i©ffllttT'Jtltt* 1 <c ^ £: liir^T- # 4 i\ J:UI¥flll&. * 7 "7 7 

^ ft a « feM^ * k h ft ft i* © tt * a * j: y a as * n y y a dha * ffl 

*Mf > j» «r , PCRI? (- J: o T St g 1" o d t T- # © . 

SXt hftfeft±©«G : F^^JiUT©«J:-5JlLTfllS$ftS. k h ft fe ft 4 
*nRNA©&&li&ffl«fi&IWA£ffi^/;:RT-PCRj£ (Kawasaki b. P.N.A.S.. 85:56 
98, 1988) . / - 1f.> 7D -y h j£ (AusubeKb. will) II «t U ^ til 5 ft 6 . SB fi 
H U ^ -»U © 3& JR li . v 7 X © ffl [qj £ a S& i: © £ 7 ^ R IS ft <* ® /JM: L /; l?i k h ifi 
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Kffift£J:&tfftft&i|g£i£ ( EL 1 SA. ft ill • $ JR . **D->tt{*3l|ft-?=.3. 

7*. i«f^l^a>f <7-f?, 1987; glSISfift^iJa, 

itS fiS-t > * -. 1993) . l )l7r^7'Dy h'S ( Ausubel b . ilu ffi ) VWi. 
*a*illSroi4^ f'Jffl U 7 7 *f -f A##t (Koi b, Jpn. J. Cancer Res., 
80:413, 1989)31(1 ± ij ft ft $ ti S . $ b {: , if^^V'J^IISgtfifWt h l£ 

# o « » s tf k ift ft # ± o a e ? © « a ** , *^7v«>7.fi*aifti»««ijftT*o 

*»Btt"7-*-afi?*ai:J:SBttMj|»©aiSJ:«J«|g-c#6. 

t5:ti:J:'Jj|(,ft«. M7'JF-7 ( e X ■ =f » . * * □ - HKSt 
f^AH, Hifit^xVr-f 7^^, 1991) EL ISA (I ± U 7. ? U > ^'1" 5 

©»f>i-±©ae?«:iea*-&ec t*«pr«iT-*«. r^^^^^j 

fctt*©WJt±©Se***«£1-SCfcfc»»fc + afc0-C-*«J, ^ © & 5fc £ "t 
e£ttatt«M=K££ftS t»©"Cfcfcv\ *gBJ3©£?£ K «t ij . ^^^^ 

"> 7. © ^ b T > fife © # ^ 7 Wi ® . 00 Atf . 7 y h . 7*f?©oS?LJg-?-©f6©* 

* 7 li t, ft 8 1 s c t a* t- * 5 . voxj-^waaiii^ij^ ESiiiiijfls * s it 

ESa SB US © ft 3£ l± 7 -y h ( I annaccone b . Dev. Biol.. 163, 288-, 1994) . 7 
£ (Wheeler b . Reprod. Fertil. Dev.. 6, 563-. 1 994 ) . v (Simsb. Pro 
c. Natl. Acad. Sci. USA, 91. 6143-6147. 1994) i:^^Tffig?n. $ b »- 
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$ -fj , - 7 h V X • t & * <b tl T ^ o ( h7>^'>'z-y^||)t|, ig G M J$ K fi* 
ft. 19954? 10£ %fljw. JtSEJliJR) . t y *>'K JSPT liESmfflflS (EDIfl 

US) 3 bi: ttf l0ft#±ttftl / T»c>ft5±&ttKl&fib*©«'fe»ttSnfc 
* ft » W iE flt 6 - t *<J0 b tiT in § (Campbell b. Nature. 380. 64-. 

1996) . znbEs$>z>K^$tsmmm*%®mmt Lfc#*jfefe#»A£ * o-c 

7 9 * 0 J§ ft ffl » K * * $fcfe# * S l,Mi * © ff fe ««? 0 . I^fefn/;!if 
© Br ^ ± O ilfi? «: I6a I" 6 # ^ 9 » k Mb 1* *Sf^ « TJfil -C * 6 . 

£ b K3fi^©& f£te&ffi ©£.&&£ 1 {- «fc tj , ±IEES4> 5 bM*EStR*l J& J: U 
$ b tz # {b L & B6 JS * A ft © ft *ffl IS t & & m © K ± - t Ltfijffl-Cifii^icft 
•sfc. C tl*"CH t y ^J«{(c©fLIHBIB(WilmutC» , Nature, 385:810, 1997). 
0 v i£ © ?g 3& ^ jffl J3§ (Schniekeb . Science. 278:2130, 1997). v^SftO 
IPS.ifflSS (Wakayamab . Nature, 394:369, 1 998) £ K -f - £ L tz * g IS §P ^ © & 

» tt {- «fc «J £ # rI tg £ *M# h ft t © n ft a< & s . in a t . ? o - > ft 3 ft 

/c * 3fe DNA £ A l> & # ft! Jfe ( lift ft & ft * tt » ill tt ) 4 Ft- i: LtfflPo d (C 
«fc U . h 9 > 7. x v >> t 7 v (Schn i eke h , m IE ) R 9 (Ci be 1 1 i b . 
Science 280:1256, 1998) © ft 88 xj rT |g T* * -5 . 

1- **>*». #*»fe#*SiW±#*ia£*Sfefe#£#AL/c#SBl!&fc Ft-H 

Ii)$l^ft©ftl!U { RTi&T-&Sh%Abft£. Z ft li ft| A l£ . jy. T © * M ( l ) ~ 
( 5 ) Cj: tj rT T' * 5 . 

(1) Ig A fl(J* fc & f t: r- 22&£ft ftj^-r 6 -7 MJ DT-40*EB IS K « ^ T W T 
(1) - A kh22»fi#±©lgiS«of D^7l!i:f DyjEMiffAL.. 

( l ) - B t h22ftfe#±OlgAflU«Ot>hD^7« ( M * it HCFil & * 
S) «zgPffi^Httffl«A»5g©S2iaiBf»J. loxPfiW&Jf loxPSE^iJ 

£ t,' * - y r -f > y^ <? * - '.z l$m * T IS GFP^ © v - a - fc fgiil $ -t+ s / r 

© © y o * - * - e3«j # £ £ ft s . 

( 2 ) RNR2a&?£ (I loxPiEJil&tfCFPja (5^**4? A ^4a/ct hl4^ifefeftirr>t 
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SC20* fttf-f & - 7 h 'J DT-40M i: ±E ( 1 ) l-o^t (^Slc! tl/c- 7 h 'J DT- 
40*ffl IIS ± ftfl IIS 54 & L . 2« © k h5ftfeftBfJt«:lRlU$«iffi^1-4-7 h U DT-40HH 
IB » S . 

( 3 ) _t IE ( 2 ) T-ffS^nfekMftfefrtBfjtJfcftWr-rST^^ESaiJBCfe*^ 
T SB & ft A » ffl $ A & 31 £ fg m $ i± © . I oxPfi J»J IZ T gp ft ft £ ffo & jft * fc'g 

w l m lis k « o x (i kt is 7" □ =e - ? - e ?ij ^ GFPji & ? & m & l . gfpa* & ^ t 

S . 1" & to *> $s €> & * k h^fe^^^t>-7 h y DT-40*ffl m fc JB ft 1" S 

( 4 ) ± E ( 3 ) l= JS T f£ « 3 *l *£» *. fc h Sfefi # ( gf ) 4 CHOffl J3S H 5 
9 cti^Ati. $ fell, »$>*ifctt»*. k (ff#) fc^Jf-TSCHO 

MB AS «t 'J 5 ? D -t ;U £ m m 0 . t- CO K ^ Dt ^ziA.(3:^->K| B L 4^1l|f 

(5) ±E (4) T'W^n/cSKJatt^khJftfe^BfjT-fcfiiSfl-S^^tellES* 
«*f K 7 i/*S»S|3 £ fi > h t Lfz®&m.iz£ g . £R£ 

(Cibellib, Science 280:1256. 1998). 

* . * 16 m iz t ^ T . ft * ft fe # * © ^ fi t (D Bf Jt * s # A $ ft © . # {fc # II 
f±£&}$T©laiflSi£, 15 a © E S «B J& . ECM. E G SB! BS (I PR fe ft 6 t © "C Ig: 

-c&©. 

Jfe«J*«(:ffitt«c«i»S:ajfi-r4ci:*JT-t6. ft {* M t: « . ^7lftH ft 
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t tz it x (D -j- m co fla it ^ # uk £ f* $ fc li r o r r # ± 0 ia % « a i, -5 * * ft 

T T* fi«I W L . -rCOf^^iaji^l^illlJ^cOlfll^. jjg tK 4 if ^ b 0 1R 1" -5 C £ T? £ o . 

h © ^ ii & tz . * * 7 n t hJiiifctttcfaoiii. kb as * © im* * n % * 

5E <t L /c fc CD ( $1 A Ji . 5 x □ - -7 nn m £ co Ifi £ iz «fc 'J >p JE -ft L ^ -f 7" 'J K — 
fc h i& ^ * tt ■£ cd ^ % <d ffl it . go . & s o it * ft £ * yt it u tz t © h J4 tfj 

D N A £ 5 iMiftiffljft ( 00 A. It . C H O Sffl & . B H K SO Jfe . Iff # > 

itifriJ'IHc^O^JOO^jS^flEo-CigiR^SZt^-CS. $ b (; , ft $ £ ■ . # 

SS^D7h^ 7 7^-. y^iSil^OV h?'7 7-f-, h^77-f- . 

t^ii^Dv h^' 7 7^-^i:'Oi^05gi;^,t}||ts:u J t-to« 

£ » ¥ ft £ s tt * a * i± , fi-*!ftfe#±ii3-K$nT^**f)«>sajife**, 

* 

7 it) & © & m * § ^ it * © -f y u k - v & t* cd * it it m ^ h u y& fe ft ± © 

kMn*Sef^D-z>^L, *- + -f--X^/»*£-W*ffflfl& (CHO) 
^5XD-7lsai:|AL'k hlA#i41t5;M 5 t'tS. (Lynetie b , Bi 
otechnology, 10, 1 1 2 1 - . 1992; Bebb i ngton b , Biotechnology. 10, 169-, 199 
2). 

#^BJ§ Hi 'Hi b n© t: h 2 H#. 22£&feft %<£#1-©*;<7 

7>)^fitff©?aii. k his^ui (i4§&feft±) . x; (2§^feft 

±) . MA (22#&fc{*±) ^n*';ft©iS&?©&figftgB3FiJ<D*{?|5# £ Qkft L 
fHo. fife*.. #$Al»fctt3?feffii*Tfchffittffl£^©-$fc# A o*:J8E 
h 7 >7.y x-7 ? 7 7 (Green b , Nature Genetics, 7. 13-. 1994. Lo 
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nberg^. Nature. 368. 856-. !994v?) t it * L ~ . k H: S^Tfi*sn5 t 
© 13 J: ijjfiiv Jf*C^fll4k hfiiftl/^- h 'J-BSto: v *« Til fig T- * 6 . 
*»W(-«t »J f#t)*lS2# + 14*. 22# + 14&^©&fcf>fc (flTrtf) t^D^f: 

fit S. ft m tt k hMfttlitoC'H^T'tS. C©14g!i-^^ffl©k: h^y ^ d 

- -f jvm# . * 5 im± t h # y * d - ± % « s fc © c # Kt ii t%m X- h -s 

(Greeny, HU IE , Lonbergb, m IE ) . - S . ©tail H*f L T giftltt© ft << N 
14tS"?')7.5;fFfi!tt5 C ( Green b. ME, Lonbergb. m IE ) . 

*ffif*aS<s-?£fc8l-t$"?$*jfc&i:©£E£f7-5#8c. 
ftTi:A, B-t ti ^* ti © £ £.© « «c 00 (i o ^ t W T l- A # fi*J i:Et . 

1 . v $ ^ismmiz 2 d k'-i?st & -7 9 m m m ji & ? © >t (pj © 7 u jvtm 

S*J il & -? ffi fsj & <^ j£ A £ (Joynenb, Gene Targeting, 1993, IRL PRESS) £ ffl 

^ -c « « 1- & . a ®igf§ m ii <*tt (i gp a » a (i ct u £ «r n & s w . 

WA.tfloxPE5»J (CreU □ > k*t--tfli i U Sauer<b. au i£ , fife II FLP 

U n > k' t --b'-FRTSE JiJ £ flf WcO* Gorman*? , Science, 251, 1 35 1 - . I99l©0!l 
A 5 * S ) Kli$*nfcG418Wi4«6?S?©-7-#-«{5?fcffA1-S. 

2 . K#a«iBe? ©^ffl©7 U^*«««S n/c±E*ffJWttv «> ^ESMtt K 

©m»]#£T.-e«ii u . SE«smsu»ttfc^ofc«%ai£-rs. in^s 
* ? y - - y z - 1 (i j: u in*iaa&? ©phi© 7 i/ ^tfiam s tut* 
tfmbtiz (mmm-. he) . asiw*. tt(taaa(5? ©tt<R!i©7 
m$ n/c ±E»au o xEsfajia© t o -3? ©fl!fl©7 u ^©^iyjija{i;--7- 1, fflini 
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ftl ft) ^ X W m -t © . -?i?)WASti/cV-*-i|(c-?ttiB«JOv-*- 

j2 a ? fe AS ffl "t * w i: (I ct T . m B & tik \f- * Uk «J & -t Z £ A* T* # £ . 0!l A IS . 
G418H M£ ? 4 ffl ^ T tS ffl m. A & fr o /c ?£. £ a. - □ v -f i/ > jitf M{5? 

li . 1 . T-*ffJHtt»fc?©Pi<IBK»ALfc»*«&;te ?'J O KB c . gfl ffl K A W fi 
*&A£i££&^1-g£5£ig£^r-B#ft(:®AL, f IS 6*J i8 ■£ •? K A £ ti T t ^ 

*ww«ae?«:»3fe*nfc*««5tt*7feitfi[-r*. ton, sssMiae? 

(ffi»B&fc. ^KE^SdflB. & £ flf © S S£ S ffi . p. 

255-, 1995. £±tt) . 

3.2. T*»c>*lfcfit#tt£«£-?0)ji5fflJ©7 U ^ * s ?K « £ n/;7 9 7.ES»M&K 

(Stiewi-BJISiie?. 00*. ISCreU □ > t: ^--tfjg£? (Sauer<b. eu IE ) £ - 
BfWKWA L . loxPEai©HT-Ifi*«*K(E* 5 ie ^Til^cDfitftS II 

*»E^8Uffl. ftg#f &<DS8E&fl5. p255-. 1995. £±tt) . 

4 . v o ?s fit # e ii K a a ? c o o x ± is i ~ 3 © as m t m u 3s t . a & w fit 
& k m i. % ± iz x m u /c sistt t* % b»-t & . 

5. 4(Dft (mftti, « 9*ES«ft) fcfcMfti: Lfc 3 * n-fe^lfe 
^Ci 'J • HfflWttv-*- (ft A G418if£jS£?) > £ fifc h 

6. 5 t'fibti/cft^sgiait i/c ; ^Dt^a^iij: ij, 5 1 zmwi 

ffi& -7 - 77 - (H^tfUa-D7-fJ/.>ittlfi?) T- V - 4 > $ tl fc fc h fit 
ftgilfif ^tt't h 2f ^feft (Eft ft) *StMi22#Jftfe# (Srft) 

7. lb©llif|:Jl£t5;ti'T'ti^7nS8 ( 0>J A tf RAG-2 J v 9 7 

Shinkai^, Ceil, 68, 855-. 1992. B. 52 u & J v <7 7 V h V 0 7. . K 
itamura<b. Nature, 350, 423-. 1991) *» b » /c Jj£ % ?S £ ffi i: L T 6 T- *P r f> tl E 
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SMI IJS t CD * > 7V?7>£M-to, 

8 . ft b no * > 7 T ? 7, (I « S t A >' CD M fl*J & B U >;<#liESSlflS C E& 
*to (KfltSg&fc. £»E£BUI». ft£9Efiff£©«fi!ft». p234-, £±a, 199 

1 . k MSflcia. tiff k i^t-t hSfefe#*5vMi*a>Brfi 

# "t * * * 7 v ? 7. <b * ti b 4 £ £ K <£8 -f 3 tgft pffg & 7-^ £ £ § o 

b cd x K !- «k »J ft b ft k h *j «fc tfgfjicD Pa # * ^It 5 7 9 * %ft > 

§ b oaftie? LtPo7^7%g (011*. tiffs! MS^^jn^o 

BE, fill /c y y -9 7 0 h V 0 X . Chenb, EMBO J. , 3, 821-. 1993) k. CD 

fii^khttftl* ( 14S) -rggl * ( 2 S) . KttSSI (MS) +fS«B A (22 
>) hMftll (MS) + (2S) (22S) *r£t?fc 

fc*>\ ±I£cd A J: B (D^Sii. k hmfto^icbf. ft± :i 

T 4 * t> «> * »e ? ©S «| % a * ft II » 6 O Ji . fioo; kiSfH, 
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©ft si 

G4l8itteitfei 1; &#^7 a 7 X = KpSTneoB (Katoh«s>x Cell Struct. Fund.. 
12:575, 1987; Japanese Collection of Research Biologicals (JCRB), Depos 
it Number: VE039) £ frj P§ H f£ S a 1 I (Siiit) TiSJliMtU t h JE Ut 81 ti ^ «B IS 
HFL-1 (R1KEN Cell Banket t)A?> RCB0251)^^ A I tz □ HFL-llfflJjS£- h 'J 7 
£/ >»IU 5xlO G <@/ml£ 4 «fc ■? K ? y a © 'J >g>< y 7 r - (PBS) 

^D^-/ 3 ^ir^/: (Sfflt». aiiax*si»»ftAP?. attttt. 199 

2) o 25// F©g*-C1000V©«E*-4imft©x U 7 h d t° U - -> 3 > /L (16 
5-2088, /<-f * 7 y K )£ffi l^TSfflTWHn L A: D x U ? h □ # b - •> a > L 
ffllS*15%4i|ISJlJfll* (FBS) tmu I tz < - ?';UF12i£ift (&TF12, il> 
■5) fcStMOOmiattMffl 7*5 X x v ? > + - U 3~6fticf§ 
mifzo 1 B & tc 200 u g/ml©G418 (GENETIC IN, > 7 ) ££C15XFBS£i&»D L 
/cF12i$«i2i im^./:o 2-3iW*K4l;fc3 o - - 100<IfIg£-o©H 
W t L T 52? ji - 7 iz Z n ? n £ t >6 . 100 mm-> + - H:S »« L ±2S I a 
v 7 Xk9i®m (Oshiniura. Environ. Health Perspect. . 93:57, 1991, JCRB021 

i) ^io%^^^mm (fbs) zfotiaitzy jk-s aist-f-/^* (j^tdm 

EM, il^) 100 mm ■> + - U T-i&§ I tz 0 52 ^'/U- 7 , ©G418itttHFL- 1 8B 

§S«- 15SS^S6i€lfll7l» (FBS) i 200*£g/Bl©G418*sSJDL^F12*T', ttl^niO 
0mm •> + — Uttoi L/Co 9 7s A9$ffl8£ 4 HFL-1 SfflJj2£ V ') 7 s •> ft*' 
ftH#© — ft* b^^If o?g£ L s 100mm> + — Hi i!H L 1 0 % 4 1 Ba j£ tfD. i r (FB 
S) ££Jn L^DMEMi 15%^JjSitM (FBS) £gs»D L A:F12<!: ©3?ftzl£&* 

T^B^-i-B^s Lfc, mf&mstt (tbtk^. anai^^ > K7 -y ? . ¥±*±. 

p. 127-. 1992) (cieiP $ nt n ZJ5&IZ'& o DMEMT-fflBaS® £ 2 !Ui£ o % > 
2ml ©PEG ( 1 : 1. 4) iSit 1 # M £>i II L , $ "it:. 2ml(DPEG ( 1 : 3 ) ® 
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J fiftmm l tz c PEGfStt£«l*Bt9 , fctlfoftigJtfi (DMEM) t3§fto 
ilSOigiffi (10%'FBSs DMEM) Tl BFI^iUco «B8S£ h 'J7°x>MS 
«c«t«5 5JtfcL, ^7^W> (lxJ0- 3 M. ->/v) fcj; G K 'G418 (800 xz g/ml) 
fr~Mfli$Jtfe (10%'FBS. DMEM) CfSL 100mm > t - U 3 ft (C Jiff L fz „ 
ft 3 iifflig* LfcflU t^:^o--^ h U 7 •> >fflfflc J: t> LG418 
(800 ^ g/nl) ££t;iI!RJ£ife (10%FBS> DMEM) tML/;„ 

h U J; I 2 ?";U- IC £ £ £>T> 6* ©25cm 

2 «'0fl§7 7X3 (3-x?- N 3025) CTfflflaffig*<70-80«iaftga[*"CiS 
iL/; 0 3;Hr; K ( 0. 05 ^ g/ml . x > 3 ;U •> > . fOft&M) ££t;l£§?£ (20 
%FBSs DMEM) tc£&U 2 B Rfl^S L i ? c -b ;U£ff*J££ if fc 0 
L. ^Jififfl (37°C) Ltfel'fct'f h ij 7 •> >B (10// g/ml. ->?*v)?§?££ 
l'bffl7 7X3i;i'/;L, 7^ U;H!a-C'§Si:fiiC^7 7X3^jf AL, 34°C 
8000rpm . 1 B# IB] gd it »fr £ 'n -» i ? D -fe ;b £ & jfo flf iffi c Siffi L > 7 4 Jl 9 
--zm&immiiz 0 -?0 XA9M£80%f§fD©tt£l£TiSSL/;:25cm 2 7 7 7 
3 KffiS? Lfc2&/h&£ta*PBGi8ttT»£3itfce G418£ £t;;Ift*g*tST'i£# L 
3 n^-£#g| L/c 0 n- 5 t h (2#, 14#s 22 

ffllSX^^ >F'7 7 ^ ^±tts p. 127-> Kfto fc 0 
( 1 ) PCR»#f 

¥MI L 7 t ;f.ffll3$£i&# L * liflS^ "iPuregene DNA Isolation kit (Gentra Syste 

m*±) ^rffl^ry y adna^jhiiu l coyy adna£»s<»: u t r-&&<*# 

Sfi^7 4 v-^ffl^TPCRST" 2 s 4 s 14s 22# t h 5 7 a 

->£aH£lfc«, PCRUHSttftO. 1 ^ g©$* / ADNAfcffiffi L ( Innis PCR 
nm-7-^TJi<, HBJdllKIj. 1991, * - ;HJ- -f ? -7-1* Gene Amp 9600. Perk 
in-Elmer*±£$ffl ) i:SEl>rr^o/: t Taqtf 'J /• 7 - -tfttPerkin-ElnerttaifcJB 
l>> fcJ&ekftlt. 94 S C 5 «< 9 il'aU o fc'^s £&94°C15feK 7 — — 'J > 

?'54~57°C15fJ> (75 -T J; OigfiM) s <*fi72*C208>£35l*- -f 7 >U*Ttt 

o^c 0 7°5 4 -7 - ti&^fef*±lc??<?El- l.&fei 1 (O'Brien. Genetic Maps. 6th 
edition. Book 5. Cold Spring Harbor Laboratory Press. 1993 ) RCK£M1£ 
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■7-io- (Polymorphic STS Primer Pair. BIOS & : Weissenbach k> . N a L u r e 
359:794, 1992; Waiter^. Nature Genetics, 7 :22. 1994 W) *-fflWc 0 ii£ 
t^7<7- (IGenBank. EMBL3?tf> x - ? ^ - * «*. '3 A# C fcttSEyj* 

8fefe{*Jco^TjyT©HiS6WT^ L/c (2# : HSfcfJ 1 . 4 S : HJfefi&J 6 . 14 

i : uss^i 9 , 22# : ni&mi) o 2#^fe<$©i5]S(^(i^T{c^-r I tei i -7- 

Tj-Rrj'^M^v -7^ - (Polymorphic STS Primer Pair. BlOStt: D2S207. D2 
S177. D2S156. D2S159 BIOS*!) &m^tz 0 

Zk (immunoglobulin kappa constant) : 5* -TGG AAGGTGGATAACGCCCT (IE?'J 

1 ). 5" -TCATTCTCCTCCAACATTAGCA (E?"JS^ 2 ) 
FABP 1 (fatty acid binding protein-1 liver) : 5' -GCAATCGGTCTGCCGGAAGA 
(E?"JS^3). 5' -TTGGATCACTTTGGACCCAG (E?"JM 4 ) 
Vk3-2 ( immunoglobul in kappa variable) : 5' - CTCTCCTGC AGGGCC AGTCA (IE 
?i]§^5). 5' -TGCTGATGGTGAGAGTGAACTC (E?'J3-f 6) 

Vkl-2 (immunoglobulin kappa variable) : 5' -AGTCAGGGCATTAGCAGTGC (E 
7 ). 5" -GCTGCTGATGGTGAGAGTGA (E?'J#^ 8 ) 

( 2 ) 7iltl/7*/A -f > If < r a - < 7" U -f -if - •> 3 > (FISH) 

FISH»#rtt CtaflS t» . FISHHi£7a h 3 nm±. 1994) CESnfcJft 
(Cftlv th2is 4#x US. 22S&fef*ft£ft*}7 , o-7' (CHROMOSOME PAINT 
1NG SYSTEM. Cambiott) fcffi^Tfftt-^fco 

2 H&feft^Sft-T-S 9 d- >&26?'>'U-7°(745? n- >)*10^;U 
-7(1 lflfil±©*o->£»fc 0 :onffl^/;2llfeft^S^'^7^7 
-f ^TfcP§&T'& fcOli 5 ^o-W:o/: c cn^C^.D - >£FISHS?#t L 
rc 0 FISH»«tJ4 (ttgi. FlSH3SS*7o m ^7§5*±^ 1994) iClE^ft/c^ 
feKfifel^ t h 2 *Sfefe(*1#Sfl*)^P-7' (CHROMOSOME PAINTING SYSTEM. CANBI 
Ott) ^i^t'(T'io/: B T^T^T 5 ^ < -7-lclitt<£«iaTtt t h 2 

A»©?D->tat H2S&fef*J:»3k'h£te&&Skfet*J&<i!&3:i'ix * 5 ^ (i 
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?n/:(ll)oll JCfc^T> «t?ij*< ? o - >S, St?iJ(iPCR«c^ffl L /c 7? 
fv-fc**. • (iP§&£, xtttttt£*Lfc« ttis FISHiz J: <9 |R&$ tliz t 

Hii:LT, tHI, US. 22#&fe{*£ffftt S A9*fflBS£f#fcc 



$fefe#&#M<b LT, (USS^Jl) T'&btltz t h 22g£fe{*£#J#t £> v 
?xA9*ffll£** (J2JTA9/S22, i ^ ■? ) £fflWc 0 &&&§:S*fflBS £ I T it v 0 x 
ESmMWM (Martin L. Hooper «fc 0 Hoopers. Nature, 326 : 292, 198 

7) ^ffll^Co El4©*Sft£li<fflzRS-. /<-f*7ia7^i"J-X 8, •>* - 
>;-yf<>/, ^±*t. 1995>CE£ ft^&K&LK LTlis 
■7 -f h -7 -f ■> >C ( •> ?*^) MS I fcG4l8»£ST0ail!&# (xPS^^s £IiA 
tfcffckOA^) c f (i{SI^^> K7'7^ ¥±ft, 199 

2) ©fg£ Lfc^&Kftl^ #jlO»<l©A9/822^b i? D-t?;u£gl^ ltz 0 %h 
fltz i ? n-b;Hi£*£5ml©DMEMr:M Ltz 0 fa 10 7 fl © EU£ b >) ~7 •> > ~C 
£%L$ittz%i, DMEMT 3 HJftT* Ls 5ml©DMEMtC!g® L A: St, 5 ?D-fe^iSfe 
-tr. I250rpnu lO£Mjl& L T±?f £BfcWc a ft IS: * * ? t' > ic J: *> «fc < ft <* 
Is l:l. (5g PEGIOOO. <f0ft*6aS>. I ml DMS0< •> / 7 >£ 6ml DMEMlc jg 

H?) 0.5ml£to*TMT l #308>»llLfc*s lOml©DMEM£ ^ o < «9 £ fln*. fc, 
B£Cl250rpnu I0#filj«'l> LT±»£S* £ . ztJB £ 30ml© ESUBflSffl £ Sffl 

l , * ^^Lif>as#aiia**^fcaaiooBiB©fflie««ffly5^^ * •> + - u 

(p-->^) 3 ttC»tl LA: 0 24^PJjaJ=300ixg/ml©G418 (GENBTICIN. ■> 

L, ^©SfeSB^ifi^lft^lTtt fc 0 l ifi Pel ~ 1 0 B ^ 
i:ii^l«t4 3 n--*<tii5!t-*o * © tb Sdifi teE14£fflJ}£l0 7 <i * tz 00-5 
IT© t f ©3n^-$rf7^77^Li|i$t, 5 x I0 fi <@£/c 0 lml© 
«ffffl«ifi (ESaUSffl*ifi + lOXDMSO<v i:SIL -80°C lc T 

L /c 0 [h]B^(c &^^jWt4^{Co^T10' ; ~10 7 <i©|;ffl!S^ ^"y ADNA^Purege 
ne DNA Isolation Kit (Gentra System*!) tz «fc K) WiW. I tz 0 
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t h 22g Sfe fefttf) Ifrfr ft tt £ ?otyu:*>7 »JS -5 C £ ic «fc 0 ff -o tz 
(Koi£. Science, 260:361. 1993) 0 *-Jl0'IB©A9/S22«fc *9 L tz i 7 o -b 
/U^5ml©DMEM(c!gffl U # > v -tr ;M0 ( £ * fl&ttS!) ic «fc <9 » *±"C 

60GyO # >7||^ JSft L/c (1. 2Gy/5t x 50# ) „ # > ^ *» BHH L 19 a -b ;u . 
l**JBSt S ? n-fe;u±E«K:tt£, M IRi mii ft ii & £ ft ^ til, HftJifte** 

88»<!Di*#i|5|aiC LT$g§ff> DNASmfcfrtt o fc„ 

*JHftf ? ^ n-b^lH3Witttt*E14/S22-9 , E14/S22-10. #>v«J!g*n ? p b 
;UMSiliftt^E14/S22-14s E14/322-25K:fctf 4a*AJfefe#©«ft tt&T© (1) — 
(3) <c =fc 0 fit IS I rc 0 
( 1 ) PCRJfftfr (12) 

SHWSttfc^rV i»DNA**ffi£ LT t . k 22§^fe(*±(c#^t'i>itfe^ (Gene 
tic Maps, 1512) SL>'^Mt4"7 - ~h - (Polymorphic STS Primer Pair, BIOS 
fet : D22S315. • D22S275. D22S278. D22S272. D22S274; Nature 359:794. 1992) 
©#££PCR£C «fc <9 &fcB L /Co GenBanks EMBLH© t-^-aJ; OA? U: 

PVALB (paralbumin) : 5* -TGGTGGCTGAAAGCTAAGAA (E?"J§# 9 ). 5' -CCAGAA 
GAATGGTGTCATTA (EfJMlO) 

MB (myoglobin) : 5' -TCCAGGTTCTGCAGAGCAAG (EJ'JS^ll). 5' -TGTAGTTGGAGG 
CCATGTCC (E?iJM12) 
D1A1 (cytochrome b-5 reductase) : 5' -CCCCACCCATGATCCAGTAC (E?'J£^1 
3). 5' -GCCCTCAGAAGACGAAGCAG (E?iJ3^14) 

IS A (immunoglobulin lambda) : 5' -GAGAGTTGCAGAAGGGGTGACT (E^JH^l 
5). 5' - GG AGACC ACCAAACCCTCCAAA (E?'JS^16) 

ARSA (ary lsulfatase A) : 5' -GGCTATGGGGACCTGGGCTG (E?iJS-fl7). 5' -CAGA 
GACACAGGCACGTAGAAG (E?«IS%18) 

ftO. U gOf / ADNA£i§M£ L T ± IE CD 1 Oil © 7= y 4 7-|;ol>T PCRif 
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H > -7 $ flgft L 2 ft k o n r (5 - 8B © 7 y <i -? - iz o n T ffl i# $ ft -5 5 e © it 

tig#* n/:, ^©sm^m 2 c^t 0 h2jc*j^t, soak t 1*22* 

I * -5 l * < o^07-A-lw0l»TI*i'0 /v '/ KcfiltiA^^L^ (0' Br i en. 
GENETIC MAPS. 6th edition. BOOK 5H) = it tf£ M£ v - * - © & tf^ 

IS> RffiSTCA#tii*Sflf«l (Science. HUMAN GENETIC MAP. 1994. Nature G 
enetics. 7:22. 1994, Nature 359:794. 1992H) ~k t K ffilHi £ 

TjkltzbO-Z, WH^tt&f L l>= 4«OG418WttE14fflia»Co^ 

T s PCRIwJ:*)ffl^$ftSlt*S«!l*<*l±J*ftfc-7-*-tiB"^- &di$ftttfr 
o -^UX'TfsXtz, TfflHwttFISHIBfTJw J: saiKtt*** Lfco A9/S22 

( 2 ) ff >7dv h &?tfr 

7 A^/c <9 10'^- 10 3 =i R I KEN DNA Bank£ <0 Nucleic acids re 

search. 13:7813, 1985, pUK19AS* 1. 4kb EcoR I -BaraH I SfrJt) 

mmmm cBgi i u ss&sd aasfcfftt -= fc#j2iu g©^' / adnata lt<a 

usubelb. Current Protocols in Molecular Biology. John Wiley k Sons. Inc. 

t h Li ss?ij>^-< ?'-r xt K*<^»i*aj$ nfcc tkSI*© 2 

OTli*®'<* - >S.O K \ &'< > KOSSs^IST sot 1 §kfe&DNA©7 9 
Xf y ADNAC***- **JtliA9/S22©*ft£ |h|^T~& -a re, # > -e » 81 «<* © £ 
© •> ? " * ;U (i A9/3 22 i It & L fc 41 £ x PCRJBffi T- * $ ft fc X £ © II S 4 ffi 

( 3 ) 7;^l/»*>70t'ffa-'W?'J^H-yi > ( F 1 SH) 

FISHJW0TW (tfilSt). FlSHHf£7°n h a -jl, nmit. 1994) 
KSfcl^s t h22S&fef* ! ftStt7'n - 7* (CHROMOSOME PAINTING SYSTEM. Cambio 
tt) ^ffl^Tft'iofco ^Sl, tig L fc£Sfc©(i£ A^'Kfci^T, E14/S2 
2-9 li707^fe*i;feIL/:It, flfe©3«MiJ4:fc L 9k LT t h 22g 
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f# S>tlfcG418»tt#E14/122-9 , El 4/ 822- 10 (St h 22S 
Sfcfef*©£-C**^<i*ffla£, E14/822-14 . E14/S22-25 (i * <7)SB^Br)t * 

(Hflsw 3 ) t h 22#$fefe(*«-«j^-r * Esaeaa^ «?> y 77^^ 

-«««"7->xEB», ES$il)£]©IE^©aAs (Sil^m^©***! i£©^ 

V, #±tt. 1995>lwlS$ tl/c^&Kfto /c 0 T»<s>tu t h 22# 

»6#*ffi*LTl»5 C £#ItffiSftfcG418itttESffljattE14/«22-9 ^SS^ h 
7 * J: *5 &*>±tf\ C57BL/6 x C3H Flflt^X (B#? £C3Hitv>x 

SAL /Co ftttiB4ft3Sfc2. 5 B©<R8ICR"?"?* (B$?U7*±) O^gCfrlllJ 

© : FS*fe«5**»ioffl©EsaiiaaAK*»aLfco ^©&m£ (in i^t c 



Esau us**/ G4i8»tt EsaBga^aA l i 1 ?^ ^fe^©siM 

tUfefef* /cMfS^M ©Ife ©& -10% 10-3055 30%~ 



E14/I22 9 166 29 16 7 3 6 



ttl66ffl©aAE€-^tt L/c^m29E©^v^ xa<K£ L/c c * y 
€fei:*5i»TliK4*o94£ («3K) ©* £ E14ttllia**©SKfe*<IEUi> £ 
ft5^i'9iM:J:*)flJISft4. fI£L /c29£© o ^^feiclfl ^^caiRfeOSB 
#©£>&. t*£b%. E14*ffl»S©giK©!g*£ft*<l{*Utl6eE*e*o t /c , 
H^©SiSJ;^teK22-22tC:fc<t *tt40IT* -> fco 

C©£§JH£ 0 s h h22g&fe&£{£ft-r 5 v O X ESJfflSS^E14/if22-9(i 4- / 7 
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IS $ ft tz ., 

(Hi££'J3) ©^feicfc S!|a|Jctcft]>LT, IlJI «fc 0 !£8S! I iz ? J A DNA£»g 

1987>ic I£ ^ ftfc#i£ L . Puregene DNA Isolation Kit* 

ffl l%T y 7 ADNA^ffitB L rcc d ©y /' A DNA£«*S £ LT (HM0J2) Tffiffl 
L/c^MttT 3 ^^"?-©? 5PVALB. D22S278£ffi u Tit tlM «J©ttE«: frtt -a 

n^orzo ^©^5^> ^T©*y 7ffl*{cfcoT^»® t MIE^JOSSA*®* 
$>*U >JiE14/S22-9£SSlElLTi*fco 7-)x^'; Ai;>pJt5Iitli 

ft^ufcotiOXIStfeifc (El 3) o H3i:4J^T, Sl/->H, Bgll 
IiSftlfc 2 m<0? J ADNAS-ffiffl L^Co 32 Pfi!i&t h LlEfiJ * 7* n - 7 £ L 
•> yt;Hi^ y - y'7r7 YT-BAS2000 (s±S^7 -f ;UA?±) tz £ 'Ofeih L 
fc„ SiO, (K22-5. 7, 8. 9. 10. 11, 12 :9tt**^7) ©Klfif 

yy i DNAfc > h □ — ;l/DNA(C : C tt. E 14/ #22-9 c E14¥/ADNA£ 

yviPty^^Lfco (- : 0JL t : -10%. rr : 10-30%) 

$ b ^&C5XgS© jtiK©a y y fl(* (K22- 7 ) Cot'TB, if 

1, mm. 6B, »K» fflJBiU f?«>b>t>IS0GEN (- -y * > v- >tt) 

^^^^^-©o^MB, DlAl£ffi OTPCR»#r£?Ttt -a fco *©ttH2o©y-5 
-f v - £ ^T©m»tcfc^rW»$ *l£ if 11 ft/c a DIA177 -T ? 

-tcj;&3£3l£ (0 4) PCR£1&tt2X7 # a - x y/U:tiS#l L tz 
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\k . ftftx^OASfefeLTfcdiLfco 114 ©Sb-XiS^ijB: Bis > L : Iff 
SM : tftffis H : i-iv Sp : Sfl, Th : MU, Ov : IflM, K : SI, nc : # 
* ;< 7 7 0 ^SDNAdStts > h a-;l/) N pc : t h (HFL-1) DNA 

Cti^Oglct!), E14/S22-9ttv«5 x ® & iz is ^ T ffl * © IE tt&gfe I- KlK L , 
fro t h 22SSfefe#£«ft LTl* SCt frlffrfe ^n/: e 
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(nmm 5 ) t h22# -tresis as*** * ? -? * a t v 

t> MfOlIS©S^U:fcOT^4o C n ct *9 1S0GEN (^•y^>v ; - 

>) feffiffl LT&RNA£i*ai L RT-PCR'S ICi^ t h - i * f □ t > (MB) . 
t h h /; D b 5 u ^ (D1A1) ©mRNA©ttHj£ftfc o fco RT-PCR 
IKInnis'i, PCRU^ v - a 7 ;P . HBJft J&JId, 1991>£I5 $ n^^&Kft o 

K (^SSlOOpnoU SSilS) i2£3f®# ttBRLttU! (x-''-x?U7 
h) £{£ffiL/c 0 cDNA^^Mt Lfc*fi«wffl^fc^7 -f -*-£E* e 
MB : 5' -TTAAGGGTCACCCAGAGACT (E7'JM19). 5* -TGTAGTTGGAGGCCATGTCC 
##20) 

DIA1 : 5' -CAAAAAGTCCAACCCTATCA (1S?«JS#21), 5' -GCCCTCAGAAGACGAAGCAG (E 
?|J§#22) 

^©gl, p££^©mRNAKftfim.£ittig'B!ia<&ai£ tlti (H5) . RT-PCR 

|5i:fcut, M \t-7-ti- (HindIIl7l^ A DNA+Haellim^0 X174DNA. £ 
•Sit) . MBli fc Kt/Dt'>, DIAltt t hf h7D-Ab5uy^-"t> WTtt 

$ t>(cl§j U<i(*(K22-7) icol^t, 83 x HR t ST Ms (it ft. gft. 9PM. 

#ttS5^bIS0CBN*flEffl L TfctRNA^ Jfi ttS L, ±E©2fi©77 ^ v-CiOS 
|fcg©RT-PCR£'<7ofco ^©SSH. DIAl(i£T©«3ST'x MBtt^KittttR®* 

-?jwi#$nsiiegfci*<«!ssftfc (si 6) o 5 h'yttisaaawswK* 

-5 C i^Q^tfc*) (Basse 1-Duby£. MCB. 12:5024. 1992) , C©*S*li 

»4;i**LT^4, PCRg#ili2X7#n- xy;Hcr«Slsk» LfcSU 

x f- v O A ft fe L T & 4 L o i6i:fc^t, & U - > Ji2£ ^ £ B :B . H : '1>S1 . 

Th:BJHU L : ST 81U Sp: ffcft. K:HM, Ov: SM: M:7-*7- (± 
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(USSB&J 6 ) t h 4 #&fe{*=/clii-©§E#Bfttf-©ES§!Bfl£^©^A 

■5XA9Sffll!Sft (&TA9/14. *ffl^fc 0 SfefeMfi B£ t L T (i v 7. 

ES*fflflSftE14 2 t 13 ft) ^ffli^co S ? n -b «t tfG418Wtt 

»©iitRtt (H«J2) £ |§|«»=ff£ o rco PUW»tt*©Hi5i«*ttE14fflliaiO 

'is/: 'o i ~ 2 iiTS o re, Mi»i4#©ac*i«#. y / a dnask ?# t* cuss 

W2) £ EH* »;: ft o 0 ^£ , IS&&E14/;4-4, E14/S4-7. E14I4-11 K fe «7 £ k 
h 4 fctt*©»r)t©«i$ttJsiT© ( 1 ) ~ ( 3 ) J: *9 KBLfco 

( 1 ) PCRPtFf (0 7 ) 

K*IWtt»yy ADNA£0SM£ LTh h 4§£feft±f3#g-r £ CO" Br 

ien. Genetic Maps. 6th edition. Book 5. Cold Spring Harbor Laboratory Pre 
ss. 1993) Rtf£Mt£^-rt- (Polymorphic STS Primer Pair BIOS?! : D4S395. 
D4S412. D4S422. D4S413. D4S418. D4S426. Fll; Nature 359:794. 1992 ) ©# 
i *) fcfcB L fc, GenBank, EMBLH O-J* — 2 — 7* OA? L/:^I 

HD (huntington disease) : 5* -TCGTTCCTGTCGAGGATGAA (g£5'J#^23). 5" -TCAC 
TCCGAAGCTGCCTTTC (iE?<J#^24) 

IL-2 C inter leukin- 2 ) : 5' -ATGTACAGGATGCAACTCCTG (E?iJ3^25). 5' -TCATCT 
GTAAATCCAGCAGT (E*JM26) 

KIT (c-kit) : 5' -GATCCCATCGCAGCTACCGC (e?i]#^27). 5' -TTCGCCGAGTAGTC 
GCACGG (i£?"J§^28) 

FABP2 (fatty acid binding protein 2. intestinal) : 5' -GATGAACTAGTCCAG 
GTGAGTT (E?'i#^29). 5' -CCTTTTGGCTTCTACTCCTTCA (E?i|$*f30) 

_LI£©llfI©^7 -f -7-(co^TPCRJ«li£?Ttt -> fc$S£» 3tt*tw, 
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tb 6 — SB ©7 7 -f ■? - Coi^Sii? £ il&iilGg&ltfffiKd titz 0 E14/S4-4. 
E14/S4-7**© «fc 9 IC-«fli*K:fcfcj&<* f>*l5 t>© fc * fco &±©?3££EI7 

fe (* itfe H , * x ai*<i^i5w:^oTi^i»< o^07-A-cooTlii'© 
/<>F'i:fiilt5i)^^U: 2 feff.) 0 itfi tf£ Stt ? - 77 - <D& 

£>'#(4. St££T*{CA#Ui*StSfB (Hm^J2#BB) ^ii:, 
^^LfctCT, HBJ¥ti^-fL tlK TMitt^o 3a©G418WttE14lffllSftKo 
l»T, PCR(C«tt)»!^$nsit«S«l*<«tfi$nfcv-/7-tiHT^ &fcB$n^ 
^ Lfco TfflKttFISHJStf KJ:StllKt**£^lfco A9/8 

(2) ff>yD-y M?#t (HI 8 ) 

tf >y D7 h|?tfT« (Hffii?'J2) tmmiz. E14/54-4. E14/S4-7 J: 0 UU# I 
fcy y A DNAtc OUT t h LlK?'J£7°o - 7" £ LX'nK -> fco ^©l£^ i^$D 
NAUfeiMT t h LI ETUi'W 7 'J ^-f Xt5'<> Ka<£Sfctii$ttfco A9/S4 

fc 0 3 2 PHfi t h LlIS?iJ£7°o - 7i L> •> ?'^;H4-r y - ^T^7 -f if — BAS2 
000 (1±?I 7 4 ;u Att) Ci0 fttU L/Co BSCSi't, & U - > (4> £^ 
to. 1 : A9/S4 (!fefe{*#^»8&) , 2:A9/*4 + A9 (1: 2 ) . 3 : A9/S4+A9 ( 1 : 9 ) > 
4:A9s 5-.E14/34-7, 6:E14/34-4*^ro 2. 3 it 2 fi © DNA£ JiS&l^ K f: L fc it 

( 3 ) 7i^^yb>XOt^f i-'^yjy^ -fe" — v a > (FISH) 

FISHJBtftt (H«£0J2) clHj^ic. t h4fl6*#IW7 1 D-7 (CHR0M0S0 
ME PAINTING SYSTEM, Cambioft) Srffi^Tfftt-afco ^©&H. 3tt^^<T<D(i 

E14/S4-414 v O x|feftt:lrILf;|T\ fife© 2 #14 3431 IfcSfefetti ITSEE 
Ltu/co gg^nst r 3 tt* PCRWtfT©ft*^b«#l 

£l±©H«lw J; 0. (# ton/cG418itt4#t4 t h 4 #&fe#<7)£T * 5 (4 €■ © 
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(H«J 7 ) t h 4 S ESlBBafr y 7 v 0 x ft §3 

h h 4S$fefet*SB#lfrlt£»ft L 5 C i *<W1E £ ft /c G418itttES!fflJ&!*El 
4/S4-4s E14/34-T^^$gX h -y ? =t <0Z%±U\ 3 ) i |5]«Uc I Tim 

LfcK«§aJWE»cK*/: *) 10~15fllffiA Ltz 0 l&i&M&mm. 5 B ©iSIJUCRv 
(B*;i/7tt) O^gCfrflllO^g*^ OttlOllOESanattAE*»« L 

12. t h 4§^feft (»rfr) £#&t£E14 fffli&ft © 4- * ? •? O x ft £j 



ESHMSft/ G418Bttt ESflBSSfcaAL f?^ kiwi ^fe^©Rit*i£ 
t*&fe{* f*#^§- fcES«aJWE» ©& ©& -10% 10-30% 3055- 



E14/S4 4 160 8 5 5- 

7 80 5 2 1 1 



77©£>£> t'ib^x E14»8a©jttt©E4i>btLSffl(*tt7ET* ofco sfc> 
*S© Jllttsg(iE14/f 4-74 *CD 111 (*<c*i^T^15XT o fc c 

C©|§mc}: "3, t h 4 v^ESffl 831*814/84-4, 

E14/«4-7tt* y 7i«l^«)ILtl^, 1-^*3^ v> zfi{*«DjE*ffl8Ka 

6 5 
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( 1 ) PCRA?#t 

(HflfcWT) T'&htltz*/ ^E14/34-7**©lfi(* (K84-7- 

1 : + y 7 *tt5X) . E14/*4-4fi*©lfi(* (K84-4-41 : + J< 7#tt5X) KOl> 

SS0ij6) tr* L/c 4 S5fefe(t»«Tffl^7 f 7-<D o *»E14/»4-7. E 1 4/if 4-4 tft tb 
$ nfc^ltt? - 77 -FlKco^TPCRsiliT^fT^ o rc 0 ^©f§JI> 2 1(*it 

ft 3 if $ tlfco 

( 2 ) tf >itlT (19) 
■9- If (flS££<J 2 ) E14/34-7S*© HH* (KI4-7-1 : * / 7 

Atc^LTfT^o^c ^»©t hLli£?>J©?f£^IS>6t>fts tO'^ 

- > ttE14/#4-7(t SI til LTU/:o vnyVi Kfcf-f SSib(iE14/S4-7©&10X 
SETS -9 fc„ 19i:fc-^t, Si/->i^ BglllftHt L/c2# gO^IS* 

i?7 1-7 >r if — BAS2000 (I±¥S7 -f ;WA*±) KJ:?>fcttJLfco £<Ri|KDNA# 
tft^ Ifco §U- l : KS4-7- l . 2 : 7*7 > 0 . 3 : El4/S4-7£ 

(3) £Ma*&*i#aiIIS©G4l8»ttKS* 
+ > 5 v 7 X© 9 E14/S4-7S&© l Pft (KI4-7- l : * * v M5X) , El 
4/54-4S*© l (KS4-4-41 : * / 5*ft5X) i:o^tJKI*^«T© i 9 C 
^$i^aB3S^lil^ L fco DNASIS! (HJ£flj4> i iHjttHc + y 5 ? 7 * ©K.^£5m 
m~ lOram-WifT L, PBS/lmM EDTAT&lsIft* L fcSU / * -eWft&* * ^tlXB. 
££B££U rt8B©ffi»l* * XT'Sfflfr< ttfJSICo $fl^lfflK-^5m)©PBS/lmM ED 
TA«r^*lfc^a-^lc»L. 30£~ l tfHMM-f So *©&. lml©PBS/ED 
TA£& LT±7fl^l!Z«5 ft* . lml©0. 25% h U 7" > > /PBS^^JDx. , 5-lO»MS 

7 f > S I Mi 7 f 4 > 7* LA£ < ti('T. lOOOrpm, 10 

aiBJ««kU CtSS:£2ml©DMEM OOXFCS) CiiU 35mm> + - U 5 o 

7 ~10B ©*£*&> h 'J 7° > «fc 0 «BSa£ > +■ - Ufr t» tt*< L s •> f - U 

*fc 0 *ijl0 4 IB©aJia*35Mi/ + - U 2 tfclcSS L . 9 *> l tJt(C^jiS400tf g/ 
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mltf>G418£flO;L , 5 ~ 7 B PbI i§ § L , * n ** ft (O •> + - U<75 £ flUS * IS £ f £ c 
COftttt, if^MlCRv o x&jfcO^t^Sfflfl&li. CJ18?¥ffiTT«(fl00!S5E« 
t^c COfgm, 2 Htt:ftG418HttO«l8IS E aBiaoffaE*<!Si6 

:nbfflfiIJ:'9, E 1 4/ =4-7. E14/S4-4ttv>> xfi(*Cfc^T«*©Efitfflat 

(HJ60I9) ^ «7 xESfflSa^© t h 14§^fe*S fc!i-&CDS)T)t©^A 

•*XA9SUa» (&TA9/314, ii^) £ffll*fc c SfefefcSSIfflfla £ I T tt v «5 * 
ESM&TT2 ( 7 -f 7 f- -v ^ ^ 'J x > ^ ;UfchJ; HA, Yagi £. Analytical Bioc 
hem., 214:70. 1993) £ffl^fco TT2®J§*ft (KIBzRfll — . /< -f T 

^SSBiaW v <f h v 4 •> >C ( -> MS L G418W& fflft£S*ffllS (7^7 

x »/ ? * ') s->9 OKA) *ffl^fc e i ? P-b;HB^*lli*iJ:O f G418»tt 

WsOiBtRtt (H«S^J2) iftafcfrttofco *SIWtt#©a^8*ttTT2aillS10 
7 fil£>/c t) 3 ~ 6 flT* -a fc 0 MH&ft ¥ J J* DNABK (USS 

2 ) ± isuaicfTtt o fc 0 

t h 14#Sftfe(*©»rWr<ttt i * □Hr;Hc^f>-7«lJiaWt* * CciaOa^o/; 
CKoi <s>. Science. 260:361. 1993) 0 ^ 10 8 11 © A9/!I14£ K) S5U# L r: ; ? □ Hz 
;U£5mI©DMEMKgS8 L> # > v -fe ;b40 ( ffi IE ) lU^ 7k±T'30Gy© iS > -? ft 
*!K»Lrt: (1.2Gy/#x25£) „ tf > "7 gflgft l tz i? a 4r ;Hfr*JH*t i ? n -b 

MlO'llS^ 0 3 Its o /Co I3Witttti:ol»Ttt (H«S0»J2) chMKL 
T DNABBif^-frAi -)t 0 

^>-7»*JHW5 7 o M Jl&XlZ «fc 5G418ifttt*l-4s 1-5, #>vg| (30G 
y) SSW 19 a*jl& A(Cfc*G418»t£#3-K 3-2it 4 ft C £ lj 4 t h 14#& 
fet** fc(i8B&»rtf-<B«ftttJyT<& ( 1 ) , (2) lU ♦) SSIS L fc, 
( 1 ) PCRWAt (H10) 
H»l»tt»y ^ AONA^UMi LTt M4§^&»±i;??SEt4i|Et (0' Br 

6 7 
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i en. Genelic Maps, 6th edition. Book 5. Cold Spring Harbor Laboratory Pr 
ess. 1993 ) RC/^Mte-? - # - (Polymorphic STS Primer Pair BI0Sft:D14 
S43. D14S51. D14S62. D14S65. D14S66. D14S67, D14S72. D14S75. D14S78. Dl 
4S81. PCI ; Nature 359:794. 1992; Nature Genetics, 7:22. 1994) ®?p££PC 
RSi; J: <9&fcb Ltz 0 GenBank, EMBLUCx- 9 X «fc *) A# L /ci&«gS?iJ*r 

NP (nucleoside phosphory 1 ase) : 5' -ATAGAGGGTACCCACTCTGG (E7"JS^31). 
5' -AACCAGGTAGGTTGATATGG (E?'J§^32) 
TCRA (T-cell receptor alpha)' : 5' -AAGTTCCTGTGATGTCAAGC (E7'JS^33). 
5' -TCATGAGCAGATTAAACCCG (hS?'JH^34) 

MYH6 (myosin heavy chain cardiac) : 5' -TGTGAAGGAGGACCAGGTGT (E*JM 
35), 5' -TGTAGGGGTTGACAGTGACA 36) 

1GA2 (immunoglobulin alpha-2 constant) : 5' -CTGAGAGATGCCTCTGGTGC (IE 
?iJS#37). 5' -GGCGGTTAGTGGGGTCTTCA (E?'JS^38) 

IGG1 (immunoglobulin gamma-1 constant) : 5' -GGTGTCGTGG AACTCAGGCG (IE 
?ij#-f39). 5' -CTGGTGCAGGACGGTGAGGA (E?"J#^40) 

1GM (immunoglobulin mu constant) : 5* -GCATCCTGACCGTGTCCGAA (E5«JS^ 
41). 5' -GGGTCAGTAGCAGGTGCCAG (E*JS^42) 

1GVH3 (immunoglobulin heavy variable-3 ) : 5' -AGTGAGATAAGC AGTGGATG ( 
EyjS-t43). 5' -GTTGTGCTACTCCCATCACT (E?'J3^44) 

jgffl!»tt»4tt©y y ADNA£S£M £ LT> ±E© 183© ?7 f "? - Co 
(HJI^12) I^SfcKPCRifttfcfTfc o fcfeS. £T* **lMi-aBO-/7 -f 

X W tl tz MM mmm- Is 3-2li, 14*&fett©-*ffi«£X*LT^S«|S| 

*bn*fc®fc*-afco ^±©^m^sio{c^to Hiocfci^T, t h 14 

#5fefef*©G'< > K«CI*3' < gS3;WttSfefe{*J1l!EK (4 B Hfl £ jHc # o 

XU5t> < ofr®7-/j-i:-oi>Tlii:'©^'> F'CfiltSfr?-^ L (^SSffl 

2#flp.) o iie^Ro'^M^^ - +> -©&##«. ist tic A#a3*sra a? 

6 8 
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tTttttl', 4 IICDG418ift£TT 2 iKttco^t, PCRK «t «9 JWf# $ ft 5 iitt£ 
totf&Oh Z tirz -7 - ii - lilt, ttttJ$ftttj^ofc-7-/7--£DT*lfco A 9/ 

( 2 ) 7 1/ 7 t > ^ -f / 1 ^ f a - ^W 7' ') if - y 3 / ( F 1 SH) 

Fl'sHH?«TW (ftUb, F1SHSIII7*d h 2 - Sfiffltt. 1994) {I IE $ ft £ & 
Cffi^, t h 14#&fe<*£fgfft7o - 7' (CHROMOSOME PAINTING SYSTEM, Cambio 

£ft£ t hJfefeitoffiWWtt*! £14. PCR»fl?©SS*^!iffl$ft5t-fti- 
l*U:©fS&K<fc f# ^>n/cG418iiiitte^l-4. 1-5. 3-K 3-214 fc H4S5fe 

(XttWIO) t M4#Slkfe»»rK-*«»'r*ESttHa^5»0*/ 7 v9*ftlS! 

9 ) T-'f#£ft, t h I4#&feft£«t# LTl^i C £ *<tt!2$ ftfcG4l8 
ft&ES&ll&tt 4 ft (l-4s 3-K 3-2. 1-5) h -y ? «k 0 3£*>±#\ I 

CRfcS 1>I4MCH(ICR) (B*?U7}±) lite^ * XOfcRCJ; *> » £>ftfc 8 fflftlJW 
ECEabfc >0 8 - IOISaL/:, E S^ftfi 9 ) T-Bjei£# lTJj*&BS(c 

%.*E$iktz'<k, ftttjS«LSa2.5B©(R«ICR-7'5x (B*7U7tt) O^gc: 
frMOfS*/: 9ttl0ffl©-f •> - ? •> 2 >E£»« Ltz 0 ^©fg^^r (S3) 
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14 
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103 


11 


2 
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183 


19 


3 




2 1 



€fei:ai^flE (ICR) S^©Sfe©4 ] {cTT2^^S*©5T^fe & 
ffi*6 ^n^^i'o frK. «fc '0¥'J5E£ft5o L /c64£© ? 5€fei:^b^i:I4 
fe©SI5#©&&x tttfc>"£> ESfflll!aoJllttOBl»?>tl4ffl(*tt 8 E"C*-afco * 
fc, *H© Sl«s?5(±l-4S*01ffl(*C*iJt *|5,80XT* -a /Co 

COgli^ t h 14S^fe(*^fc(i^ OBtJt-^^^-T 6G4l8»teESM& 

(i-4. i-5, 3-k 3-2) ^Bfcmz&ftir^z, *tit>-t>r? o *m 

(HS60J11) t h l4S*fef*WJt£«ft1-*ESffllSS** * 5 v * ;uc:fc#* 
t M4#l£fe«fr©&f#I®t£ 

(HJSPJIO) X'&itit-* / y -?0 xctetf 6 t h l4#&fe#§tf#$TK'©«ft 
& JJl T © ( 1 ) - ( 3 ) K J: *> tt & L o 
( 1 ) &«ffl«a*DNA£fflt>fcPCM¥0r 
^/77^x©^3-l4*fflll* (K3-1-1 : * y 7 *tt25X) 

9 ) Lfcl4#Sftfe(*W«Tffl^7^ *.3-lT'^[±J $ tlfc Hliti: 

oi*TPCRH¥«r*'rrtt ofc e t©2£3I. 14«1-^TIco^TJWf#$nSli«ffi«! 
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j6<ttJU $n/C (010) c 

e^ii, i5]Liii* (K3-1-1) ico^TBB, ffK. 8$§g, -DHL ffF», 8&I»j^s> 
Puregene DNA isolation K i t iz J: 0 y y a DNA£ L . * ft ft © ijfi^i (Z o ^ 
T x iGM7°7^v- (H5g(?ij9) £fflnfcPCR«#r£?Tte /c 0 ^©&H£T© 
H<StCi>OT»!^$n*KHBS«!l3&<StB$nfc (HID o PCR£«9(i2S7#n- 

S U - >tt£**£B : ffi. K : WI> Sp : ffi, H : j£»R, L : FPU. Th : MIS. 
pc : t h $&5ID!i& (HFL-1) DNA (Pf &3 > h d - . nc:**^? 1 )^ 
K.HDNA (£tt=J > h o-;U) % M:v-.rt- (Hindi 1 1 < t A DNA+ Hae 1 1 IM 
<b 0 X174DNA. ?r/f tc 

( 2 ) Km&i&m&5f®m<DGum&t$,m 

v^O x<Di*>, 3-2S&© 2 1# (K3-2-1 : * * 5 ^8j25*. K3-2-3 : * 
y 5 2gtt50X) . 1-4**©UH* (Kl-4-1 : * ;< 7¥8j80X) Coi»TKS4> 
£EJT© «t 9 dSli? IS 88*83!! L/c 0 DNAS1M (H;fe£'J 4 ) t ® U lc 3 - 6 ® 
£©4- / 0 X CDj^^^r5mra~ lOramtOifi- L, PBS/lmM EDTAT&lllifcj* Lfc*. 

^■efljnii*«:^fttaK*»4L, rt«o*a»«-/ x-ea*^< too sit;. *fl 

mBfr £ 5ml <D PBS/lmM EDTA^- ^ ft /c * =l - 7 Id £ L > 30#~1 B$ ft M £ ft B f 
oo lnl©PBS/EDTA£KLT±fll£IX*)lfc# ^ lml©0. 25% h 'J 7° •> > 

/PBSfcflDx. * 5 -lO^WSfflT' ^ y t" > /<b 5 iWi tX ? f" -< > ?* L ttA< €>ffitt 
ri< IsCto lOOOrpm. lOMil/D U Ct SS * 2ml © DMEM ( lO^FCS) JcS»L, 
35inm-> r - U icfifit & = 7~10B©i§S&. h 'J 7 s > tz «fc <0 mV&Z > + 

- £ fi*< L ^ > + - U&/c O#jl0' 1 <I©£fflJj$£35inm-> t-l/4 tfclcffcS I . 
9 t> 2 «c (3 400 g/flil©G418£fln*. , 5~7BlBJiSBL* * ft^'ft© > * - U © 
£)&£fc£rt9>h1-£o C©£#T> I?£MICR-7 9 x a *©8Ht Ottilia (i.> G4 
18S2ET"tMiffl00X$E*-*-*. ■e©£ffllS» !Z*f f * iiJR*£i1&T'©£ 

I8J8£&©|||£(;U G418i»tt8tti^aei!S©li5ii$K*< 2 o©£#T|h]HT-£> 4 £ (5 

stntf, G4i8fittttES!BB£**£ gaiiSFisiao&it^fliflasstz &i* znmmz 

SWLTl>5i%Aift5, C©lgm, (012) K^l/cilO, 31&&G418 
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izout 2 fi©*fc/#iltR35Bi-> + - U ri> £ ?# * tl ft* 112 ^ t /c, ICR Jilt 
(3) ^M**G418»tt8t*t^«BISOFISHj!?tfT 

(HftW2) tmmujjmv, ±ie (2) Ti#^n/;G4i8it&iiii^aiis (K3 

-2-3.K1-4-1S*) OFlSHPIiT^'fT^ -o rco 7° o - 7" I2HFL- 1 fflSS (^3£0'J 1 ) 
.fcOtttfiLfc t h£DNA£FlTC*ttlfc (#IR$>. FISHUS 7° □ h 3 - ;k ^/Fl 
tt, 1994) fc©£ffl^fco rOgl, 2<Ift£. 14 t A £'©#S« L fz 

5: fc *< St a& £ *i o 

(31*60112) t h 2 #!fefe{*«£llTfr©ESaili3^©3| A 

^7 XA9ttlliaW23 (£ITA9/S2 W23s i ^ -j ) &feft^£*il£ 
£ Lt (iv 7 xES£fflJI2ftTT2 (Xffi919) 41l»t. ^nt;H^IifeJ;^ 
G418ift±t*©:SiRii (5IS6W2) tHfllCfitiofc, ^&J« ft*© ttTT 
2*fflISl 0 7 7 fI&/c t) 1 ~ 3 o /Co ^?Rlift£**©8l*£{S#. yVADNAK 

»(i (HS£^)2) i IHtlUfTtt H3H»tt«c5-K 5-2^ 5-3K & £ t h 

2#ftfef*ffi£»rJi-©fil#KJaiT© ( 1 ) x ( 2 ) i:J: !3»ELfc. 
( 1 ) PCR»«t 

aS»Jittt*^V ADNA£H§2£ IT t h 2 # &fe{*± ic S iltei 1 (Gene 
tic Maps, »E) ©9^.. ftfe(**4ttlliaA9/S2 W23tC*J^T*d3*tlfcC 
FABP1©#££PCR£{C J: f3 flfcttl Lfc D 

(2)7 u - y -t > 7. in situ^ * 7' 'J 94 -tr - •> 3 > (FISH) 

FISH&SHtW: (HSS0IJ 2 ) >|ill«*ST\ t h 2 S & {* ft g ft 7° o - 7 (CH 
ROMOSOME PAINTING SYSTEM. Cambiott) fcffl^Tfftt o fc, tOSI, 3^-f^ 
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Tto&t&£'Vft$t&lz.is\.*T. fc h 2 L » fefc <!: L ■ 

Tft Hi $ ft o ^ © * £ £ UA9/=2 W23T- US $ ft © £ * o fc 0 

«±0*»»c cfc '9 s (# bftfcG4l8ii£1*(i t h 2 g&feftg&tfBftfr t £ 

C 4 '*< 5S ^ to £ ft tz o 

ftfcG418Sit£ESIBllS&5-l£*l§* h y ? & <9 ±L% ±.V\ ICR* 5 uttMCHOCR) 

( b * ? urtt) 9 xoseiu o t>nfc 8 anflajtuEcE&fc o 10-12 

£%3ft2. 5 B©€ilICR^7 * (a*? b7tt) ©^gi:frl«©?g*fc*)ft 
10fl© -f >^x^->3 >K*?£*I L /c 0 

a 4 . t h 2f^feft (BrJt) Z&ftt £TT2 Mtt^ b © * > 7 v 9 x ftgj 



ESMf#/ G418«t£ ESflBflSS-aAL 3-7*7 li^M € ^ © S iS* i£ 
tl&fett 8 flUSttBtt ©& ©& -20^ 20-50X 50-80% 



TT2/i2 5-J 264 51 18 7 5 6 

(W23) 



^feCfc^THiJE (ICR) £*©efe©4»lcTT2*IB8ad33fc©I?£fe (3$) 
18*6 bft* fri' 0 rfMCd: «9 n5, g£ L A:51E© o S^feKHJ? £ jft%cSf^ 

&©SGt7©£>£. ESJl8S©a^©l?>«6bn5®i*(il8ETi. o /Co * 

C ©&m <fc <0 . E12 #^fe($g(5^ifrfr Zteftt £ G418W&ES8BJ12 (5-1) (i 
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(HSSPJ14) h h 14§&fe{*®T*j£A+ y 77^ XiSCfeit 4 t kKftmfli© 

iforS*© t h !Jt#£g£i >fU'J>? FUyv ;K > h 7 -y -b -f (ELIS 
A) fcffl^TMS Lfco ELI SA ttJsJTKS5*$ nTl>4Jfti:ai o fc 0 XUi • $ 
JR N *?n-/jS«:S|||7i a 7;K it^tt, 1987; $1-^1, #^o->{5t 

#n»»fTPAF!> !»Kttx i99i; sjiu &as«»££gfiijsi£ s > 

9-s 1993; Ed Harlow and David Lane. Antibodies A Laboratory Manual, C 
old Spring Harbor Laboratory, 1988; A. Doyle and J. B. Griffiths. Cell k 
Tissue Culture: Laboratory Procedures. John Wiley & Sons Ltd.. 1996 „ C 

ft ioxwtiztzmoij&i^^^ lt, mje^iz x ■3Tti£fei#wf > fi«£4 °c 

ta#& £ I* Jil/t^£. 0.5 ^ £ 10^ g/mlgjg{i (100^ S>5000£) JCftftL. ELIS 

a 7 u- h & 4 -r * ttzo mm uncommon, 7 a 7 * > ?\ 

'W7'J K- v^S±«©SiJ5tKlttlX^8SilJfll»*«SD LfcPBS£J8^fc 0 20{£ 

tc + y 7 v * xmmt aii&tc liPBs^ffl^rftiR itz c => - f - * > l 

a*4£flO*.30#J*l±<r >4-^- h L/c 0 7U- hzfcfr&lOO ^ £5000£ lefts? 
L A:»£#igffi t hlg^'o^J >Vi&£tiUz.T , 1 B$ M JsA ± -f >*a'< - h I 

&)IZ (i(5j UfgftT> t*^f->«aiLA:ta**ffl^N 7 U - h C ft K T t' 

>-^tH^ft^SDAT^>4-aK - h L/:ti^LIS«^SD^./:, 7^f 
7 U — h 'J — — (;<<tT7?s EL312e) "C ft * JK «• fcij £ L fc , 

£&29B *>> ^35B© + y 7 v ^ * (HJg^JlO, K3-1-2. K3-2-2. K3-2-3) cfc «9 
SlfoLELISATJffflr Lfco 50iM©&»- 7 7 - pH9. 6"cftlR L fct/C 
t h 7 ? d - 7- ;L ft I* ( v V~?. 16385) £96/v7 4 9 a 9 4 9 - ~f 
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U - h iz 3 - f- * > / L . v 0 z tfQfif ( x ? - , M5905) £ HQ A. tz PBSTifctR L 

rc 0 & i> T- ^ /u * 4- •> ^-■b'tSliatt t HgM+¥fcf* (Tago,2 
392)£?J0;LT -f ✓ ^a'*- h L/:g, ABTSSSt (Kirkegaard & Perry Laborator 
ies Inc.. 506200) ©SSJDJC J: <9 B*rStt£405ni©IR#«T#ffi L rt: 9 ff^ J $ 
n/c h h IgMftft {.*>\, H J > • r ? -^7. 6001-1590 ) * fc it t h lgGftft 

I4506)*ii^i L/; 0 JffWtt v ? xia/f zmtia l pbstS: ft 
ffvL/zo Sfct h IgGlfJ^tc tt$t t 1- IgGT^'ttf* (>?'v. 13382) t71/- 
hClSU ^/U** •> ^--b'fillfttn: t HgG+*i/ttt (->?'-?. A0170) Tt£ 

ttz±miB. 34 B, 41 B© 3 IsUcfofc !> t H4#Sfefef*«r>i-£«J$ L fc* ;< 
vv^x (H2Sl?iJ10. K3-1-1, K3-2-1) PBStcjgPLrct h jfli « T ;u 7 ; > 
(HSA, •> /v,A3782) 2ml£7 i/ s><> h (MPLtTDM Emulsion, RIB1 Immunoche 
m Reseach Inc. ) t ?I£ L *©0. 25mg/m 1 £0. 2 ml^rfeS Lfco 
O |5l«*cELISA{c«t -3 TftPtlT L/Co (1213. 014) t:^f 0 

t*K3-l-lTtt t h IgM18« g/nli lgG2.6« g/nia<ftg»17B g © ifil fit 4> K tfc ib 

12 of; e 

55. ^ ^ y -7 o Ztfam*P<D t h tfif*«8E (EL ISA) 



[gG (mg/1) lgM (mg/1) 



K3-1-2 0.37 3.7 

K3-2-2 0.33 5.9 

K3-2-3 0.51 3.4 
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(m&mil) icfc^T t h T J17' i >T-feS Lfc^y??^ (K3-1-1. HJfePJ 
14) J&*S>£9fc44B tfa L, i x n - -?mm t L , 'W7''J 

K-v£tt«Lfc 0 'W7y K- <51, # 7 □ - > ft ft £ f* ft ft 
AP^, mm±1r 4 x >x -r 7 < * . 1991 > icEStlfctffeKtfcl^ ixn--7$ffi 
J!££ Ltliv P3X63-Ag. 8. 653 (* B *mM£ 'OffiA, 05-565) £f£ffl L iz s 967v 
7*U- MOtfctcS 1 aW*«»«*±»*ELISAffiT»#f L/Co EL ISA 

Sttft t h lgM-?7x^/ ? D-7-;H£ft 16385) £ 7° u - hicH^ 

<t LT£Jfe«14i|o|»{Z'rT<£t^ Pitt© 7 o - 6 mmtz 0 t tzHShZfomt 
I SOmMO^it - & KtK*>< y 7 7 -pH9. 6T»g 5 ju g/ilO/gft > L, EL ISA 7° 
U - h 7 x;n: 100^ l-3o£& L tz a *<JU* * •> -i? TSIStt L /-ft t h 
IgA+IgG+lgMi" =r-'ftft (Ki rkegaard & Perry Laboratories Inc., 04-10-17) £ 
fflM^diL/;o 7°U- M0ft*»tt©^ □ ->£ 1 oitffiLfco C©7o-> 
(3 6fil© t h IgMPitt 7D->©9t»©loT-oofc 0 C © 7 n - > (H4B7) £ 

tf«»ftfc HgM-f4-'ftft (Tago, 2392) * g§ U T EL I SA£- ft t± o fc t C 5 . 
^S±«©#f^i?©it»DlC i fcfc o TQR#«©«4>j&<!8Ji> btir:, — 3?k hlgM 
> • f- 7 6001-1590) S-igiffiC J: r>T 2 u g/ml K L tz KftT 

lifttRSfSK: J: RJfeSttfi^ -5 rc 0 CtL«^<7'U K - -? H4B7A<£Mf 4 ft ft 
a<HSAllftg&0&5ftftT*3C * (Hl5) 0 Bll5K*> 

(ISSS0J16) G418Itttv -4- > ftfc t h 2#&&ft®f£-© t'a-nvO 
> rat t£ ic J: 5S7-+>/ 

G418»ttT'«BISnA: t h 2 #Sfefe(*»ffr*»»t- SA9»IS (W23)( HMJk 
ll l #B3) £100mnr> t - UTG418 (800 /zg/nl) * ^ tT » tR * Iffi (10%FBS. 
DMEM) rmmttzo t'*-n-?<( •> > 7° 7 7, ^ KpPGKPuro 

(WHITEHEAD INSTITUTE. Dr. Peter W. Laird -^#4) £ h 7 > X 7 x 7 •> 3 > 
g!Uc»||S»3RSall (SffliS) TSSttltL/:, $ffl||S£ h 'J 7° ■> > *{LJJ| L * 5xl0 u <§ 
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/ml t U h «fc 0 K yjl^ y =3 © ij >®f/< y 7 r - (PBS) LTA^lOwgD 
SAffSTty-z'^l't- ( ' < -f * 7 7 K ) ^ffll>Til/> h a ^ U - •> 3 > 
( H 51 W 1 # P.?. ) ^It'ao/:, 25 </ F© g m T- 1 000V© IE £ 4 mmfi © x b ? h 
□ U - •> s >-fe ;U (HIIPI 1 ) ^fflUtljgt'EPJD L /Co x b ? h o * b - •> 
3 > L /c$fflll§£l00nimb + - b 3 ~ 6 ftfcfiH L/c c 1 B % fc 10 u g/m 1 © t" * - 
av^bb ( •> ^-7, P-7255) 45 «t tfG418 (800 a g/ml) t; H fi ii tR i$ tfc <t 
1 ijll^rcc 2 ~ 3ilfMK£ lTfc=> nx-200HfIJt£-o©|ig£ Ltti 
#/c 0 C © iffl 8£ £ 3 oolico^tttlf n25cm 2 7 7 X =1 2 ~ 3 #*T'i£# 
L> i ? o -t i± 25cm 2 7 7 * 3 Ti£# L /c v 9 z A-9ffl§a t 1 i 

|5]^(c|4^ L fc 0 100mm •> * - U 2 ftKi* LG418i t e a - o 7^ -> >££C_tE 
©-M4R*&fl&T-iS* Ls 3ooliO^ 1 ooll^b 2 oiDlIIIIitt 
? o - b#'l# £ft/c 0 :©?n->Tl5t h 2f ife»ifri:h^-07^ •>> 

- * - *<a?A$ nfc Rr*itt*<wi^e 

(USS^iJlT) t h Sfefei*a» AESffltaiz felt S *.A t hg-feftfgflD 
G418«ttiti5^T'v-+ > 7$titz t h 14#&fe#»iJt£#*#"$" 5 ESSfflfiS** 

(E14/814-36) ffi*g®G418£&flDLfcJ§ifi*T'i£**SC £KJ;*K t h 
&fe{*d<{g{t L/cESfflSa© ? p- b£SSfHL/c (A* *7^a7;by 'J -X8 . 
b-b?-y - x^ >?\ ^±*±, 1995) o G418Itttv O XViRmm ( 7 4 7 x v 
^^'Ji>^;b«fc«9BIA) £ "7 -f hv-f ->>4!ilf 5Ci'i< 1 00mm •> t - H: 
f§S L5£MJ®£ I /Co C ©lOOmmb + - b (C E14/S 14-36£ Jifl U *B&G418 
itgl6mg/ml©iSiifc<h£gl L /c e 1-2 B£§fC*Srt23c& L 1 iBRSI^ £G418««£ 
10m g/ml £ L TifS £8fctf > £ L: /c 3 q x - © to 15<i £ IX 9 fcb L I x & 
feft£t (H«6^J9#K) *ffl^TFISH»«TL/:o 

LT8?o->tt r 14* J&<ffiHfcL TO*:,, 

(HMJ18) t h 2 ftftfe#»$mfr&CF14#fcfe(*«aittfr£fflB*fc8ft"f S 
(HJS0I16) tc 4> O T IX i# L/;lII $1 It t£ 7 o - > © o ^>PG1£ i 7 p -fe ;u 
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ms-mm, m\imkmm^^:mmmt itz i? nt/^Ai^cj; pgi^r 

S t h 2 #^fe<*a5^iTK-*^ ^i:fa-D7^-> >&ttitfei 1 IC =1: <2 v - 
+ > ^ $ tlT ^ 5 C i €■ ttffi L A: e ; ? n -fe ;Hfc # R C/A9*ffl £ © M & W ( H J£ 
All) £ l^fltKfrtt o fco t©gl, £ 9 o -t yU»^10Btft tctt59fiOC418Btt 
3D--a<fcbiBlko :ti^©3Di-i:o^t 8 ,u g/m 1 © t e a - o ^ -< -> > £ 

^i:3BP B ^iL/:i:-5> 4511 (76%) (03d;-4<4 
?? L tz o S ? a -b ;u & 1= fc ^ T (i „ 1 oiDfgaiSi:, £ < £ 
4>»©Sfefef*©*!&<£A£ ft* C ii^s ffiBttite^A^K^^lBlNFtwSf A $ ft 
3C£(is *tt*>^ PGlA<«»-r*G418»ita!ft$nfc t h2g&feM#®i 

Jt J&< f a - D V -f •> >Kt4aG : F^ct 0?-^> / $ ntl^ Kit^LTl^o 

$ £ C t b 2 g&fefrSB#«fr±©&-7-:*7 -iI£^&tiJ©^a6, A9/#2 W23 
(G418ntft£©<^ : HSSfiJl6) KoUTttpSTneoB (HJS0J 1 ) , PGlCoUTIJ 
pPGKPuro (HSS0J16) £ 7 p - 1 £ L fcF ISH»#f * ffA£ o tz FISHH1£ 
•fa ba-Jl. %m±. 1994) o *©*S£x A9/I2 W23T& (SSJ£0iJ12) THIS 

$ nfc t h 2 s«!fe(tsB»»ifr©*n j en©«i»afefe^»±icificfo, it 2® 

© -> 7* ti/Co end, t h 2 #&feft§l$#®T)t±© 1 MefiicpSTneo 

B*<#A*ftTl<4;i^*t. Sfc* PGlTfi(5]3|©*£ $ ©SfefeftWrJt±K 
It 4 f Ov//tA*<|||S$nfco pSTneoBi pPGKPuro (i< ^ ?-§B#'Cfg|5j©R 
?i]£fto©T'^ pPGKPuro7'a-7'T'(ipSTneoBfc^tt!$ni> 0 ttt=b^ PG1T* 
KJK $ ftfc4fl© •> T^UCD 9 5 s 2 flttpSTneoB.- - ^©2 ji tt pPGKPu roS * 
ffl^'f^t^^So ^©SgJIJ; , ?QW&ftt 3 fc h 2 g £©r 
frWU G418»tts f a - □ v -f -> >ifftp^{c «t 0 "7 -* > riTU -5 C £ i)< 
51 IS ZtltZo 

!£{#©/:#>. &fef*{fc4ffllS£ LTC©PGlllBISas£ffl^fc„ 5fefe{*£S*ffl§&£ 
LTIitt'i: t h 14§&&ftg(5#$rK-£&ft L T l> S G418W ttTT2fflBa» 1-4 
(H3S0J9) ^-fflo/Co i ? D-b;Ha^H«feJ:c; fa - a 7-f •> >itt±*©ii 
tRttO. lou g/ral© f a - d v-f •> >«UEt?fl!!tt (H*i5{?>]9) ©G4l8fitte<*i81R© 
£ l5]^«crf o /Co C ©Ji^tbiJ Lfct' a-07-f •> >»tt»©fcbi|iliJ£(i 
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l-4{ffi8210 T (!£>^ <0 3 ~ 7 fl§T£> o tz 0 C ft h © t e ^ - a v -f •> >iH£**te30 
g.'m I <DGi 18?? ST T- t> it Sit 3 - £ ^G418Ht± bis]B#(c L Ti»5 C i 
*<5IlS$n/Co -SUSflW^©**^?^ ¥ J U DNA@X(# Ji (I«W2) i Is) 

Zl^^i|»t4l*PG5. PG15. PG16KoUTl*JslT© (1) PG15fcol*T 
tt $ £ tc ( 2 ) ic cfc *) fit IS I o 
( 1 ) PCRfStfT 

-mmmmfeftf j adna£HM£ Lit h 21, i4#&&f*±fc??£t 

fei 1 (Genetic Maps, fi 12) © ? > 2'S!feft»i:ol»Ttt (£iSW12 : A9/82 
W23) , 14#$fefef*KooTK (HifiW9 ; TT2/I14 1-4) T??tt^lItS $ nt 
^^S^^fv-tCO^TPCRiiipi^fT^o/cSm. 3##K* iT!D7 > 7<v 
- I z o o T m ft $ n €> if £ S ^ Bt !S $ ft tz o 
(2) 7Jb7U7-fe>7in si tu^ -f 7' U ¥ -f •£"—-> a > (FISH) 
FlSHSlfT(i (JU6W11) t K£DNA*FITC*KLf: io«^7°P-7" 

Sftfe(*lfrfr*<«B$nfco l^tt 9 ; TT2/I14 1 - 4 ) ft h 14g& 

feft!&gft7*o-7'lc«fc9 5ilB$ttfcSB#»T)v£. /hSi^tt (%M&\\2 ; TT2/ 
52 5-1) T- t h 2 SSfefeit^SW"^ a - 7 II J; <9 Sf IS $ nfcSR#»rK' i |5]^©* 
jjti,/;, (U16) ^^©sg^^^to B|(tJ||KOfi^Jfefe(*ttV zS* 
FlTCOg^fC i <9 ©ill^'h 2 oO^feftiTli' ( 7c EP <c T *i tjO ft 
t h t (DT« 0 > tiifftkhUS, 2 #£fe&§l$#$TK- £ <s>tt* 0 

(H«J18) T'tlbt-u t h 2 SfcfefcffiaittK-RtfUSSfefettW&lftfr** 
jlLtl^C ft fcG418, t'a - d ? -f > >-Mltt±TT2 fflm2t*PG5 . 

PG 15. PG16£»ft * h v 7 cfc <3&t=.±tf » ICRs fc(iMCHdCR) (B*n?Ji) 
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* * •> 3 >m*®m iKo 



th&fef* rz8$ffl§S^E^ ©& -10% 10-50% 50%~ 



TT2/ PG5 160 26 8 7 1- 

314+82 PG15 168 15 3 12- 

PG16 223 32 12 3 6 3 



It551{I©£AK£&*I L/c&H. TSEOi 1 -? x a<K£ L it, +^1*11, 
^felcfcl^TiiE ( ICR) &*©Elfe£>^TT2 *>< 
IS *6 S> ft* if -5 *"» K ct »3 *ij Jg $ n -5 o K£ L/CT3E© 9 *> ^fe £ B£ t> ^ K It* 
fe©SE#©£>£> t'iiJ^ ESfflja©giKoigi6 6ft*fi#'ii23ET?* o rc 0 

C©f§3l<fc9. t h 2 S!fefe(*ffi^»r>t&c;i4#5fea(tW^IR>i-*fffiFl- *ES 
M** (PG5s PGl5^ PG16) (** y 7 JB#ffe£«ft L T I* 5 * t^b^v-)xl 

(HM0J2O) t h 2 Sfcfet*ffia»rK-&C/14S&fef*ffia»rJt£|5]l$ KlSft* S 

(HttW19) X'ftm I tz* J => v O X<D i KPG-15 ( 9 ig fig ; PC 5 E*3 ifc . 4- 
y 5 2P10S) x KPG-18 ( 5 i§fig ; PG 5 E& * . * ^ 5*10X) ©2Ei:J1Lt> PB 
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sizmmitzt b£mT)iri > ( hsa. A3782) tr> : *'<>h (mp 

L+TDM Emu I s i on . RIB1 I mmunocheni Reseach Inc.) t £• & £ I X 0. 25mg/ml <D HS 
mi&ZmM 10. 2ml£&g L tz 0 &5iIf|iK & 8 B fc(D 4- t => v 7 x «fc K> U 
ML, mutant htfiftu HfecfcC/h httft /ciji£ELiSA££ffl^T&tb LA: 

(HJfe^J14#B3) „ 50aM®K8-£BK*£'< y 7 r -pH9. 6 Tfttt L/cft t h ft 
ft « II ^4-' ft # (VECTOR LABORATORIES, INC. > A I -3060) £ 967\ v -f ? a * -T * 
-7*U- M:3-f ^ > L. lll»K*4* Jo*.. #H>T t*j*-f- t hStft 

/c §I-f *ftft (VECTOR LABORATOR I ES. INC. . BA-3060) ^fiUAT-i - h 

L $ b K t* * * > ft 7 -9" h'X Jl * * v -t*t7 h* v > DH© ft & |$ ( VECTOR LAB 
ORATORIES. INC. . Vectastain ABC* v b PK4000) ^»D^.T < > 4- h L/:t, 

<^t+y^--t!'IKUT3,3',5,5 , -f Hyf;K>f y> (TMBZ. ttS'* 
K ML-1120T) O^SDtc «fc «9»Sfitt^450ninOiR3feg-C ! ffflfi Lfco If 
IjSftfc « ig£l#oiIggE*0© t HgG (>^v, 1-3889) ZMmt L7-)7| 
tB€tSJd LfcPBSTSWWPftlR L/c c # ttfco^T tt50mM<D&K- RR**>< 
•y 7 r -pH9. 6 T'flR Lfcffi fc h yl7^Xr7 ?D-r ;U1a& ( •> /-7 s 1-63 
85) ^96/\v^^n^o-yu - rcn-r^ >/L, jfli m IS *'4 £ ?JD *. > 
T^U** •> ^--tfaimSi t h « m-? 7 (The Binding Site Limited. M 

P008) ^flD^T-f >*^K- h LfcSU TMBZ (ttfc*-? 7-f K ML-1120T) © 
iSftn;: «fc «9 B*fSte£450n«©IR3fcftT»fli L f:, fit S!£ flfc # §I£ftoigggE 
£0© t h 3gM C^;U7j'y > • -r ? ^77, 6001-1590) %mmt L7^7|i (•> 
^'•7, M5905) fciBSoLfcPBST'&RSflNCi&HLfco tCgl, 2Iftifcag 

L (87 s 18) o 
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£7. */77-)7KPGl 54"Wt HaftiS (ELI SA) 

I gM (mg/1) I g K ( m g / 1 ) 



fe&M 0.19 1.6 

feg^8Bg 0.75 1.7 



£8. + t 7 7 $ x K P G 1 8 t M/tf*«g ( E L I S A) 

I gM (rag/1) I gt (mg/1) 



&gB5 0.2 9 0.5 7 

8 B i 3.4 0.87 
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r §1 © ft tB 

(UlSfiWlO) 4 |q|«»c lTft»! L-fc t h 14S^fe(*»rfr^«^ Liz* y 
x (K9, Kll ; #ICTT2*Blia«c3-2&*, 4- y 7 $ tt * ft **ft505L 30%) K** 
Lt, £<&79B. 93B, 107Bs 133BCD4E (K9) , £ /c £&74 B , 88B, 
1 11 B (KID CDZ®\zt>iz*) (fU£#J20) 4 HttdHSA^feg L fco C©4-y 
777X|^tcDt h {fnmr j\,7 i y 3 t h II £ £C!/i;(*£ELlSA£*:: 

£oTt£tbl/c (fgj£0iJ14$!3) o 50mM©£8-ifcK#*'< 7 7 7 -pH9. 6 T*ft 
35 L /:HSA ( > A 3782) £967\ v >r ? dH ^-^U- H:3-f ^ > 

L x SU4£»D*.s a ^ T"< ;u * 4- •> t HgGv 7 xfcft ( 7 7 - = 

> y x > , 08007E) £ ^ K X 4 > 4- x K - h L fz % K ;i/ * 4- •> ^ - -t? £ K 4 L 
T0-7i-l/>->'7i > (OPD. {xTx^- ? H K ML- 1 1300) ©ffi&Hl J: <9 
§##; ; Sft^490nniODS^ J g-(:i?{i Lfc 0 HSATfeg Liz* J 779 Xjflnf *©fc 
HSAb h IgGO^ffittftSS&±» L/Co 7 XTCU HSAfeffifc©i/tHS 

AhHgG©^fflli'<7^7>Kl/'<At4-)fc, (017) CTjKLfCc 

H171C& ht« I* ti* y 7 v 9 x JcHSA£&£ LTj&*£©BSfc£, iEffc (i 490nm 

/779 xi:iiUT, HSAt5iil$iJ^{i?4 L T ft If 4t M ft t h 1 gG© ft ft.fi ±#rt< 
c o C c *< St m £ ft rc o 

(H«J22) t K22§^fe(*8fi>r^ A4 y 7 v * * jfo « iz & M £ t hffif* A §1© 
^ tB 

9 ^^©4^ 77-)7v <Htt£0i] 3 s K22- 7:4-/' 7 -SUOSO «t <9&dH L . til 
» + ©t Ha(*A«*ELISAtt*fflUT*tflLfc 14#!S) , 50mM©£g£ 

-SR*f'< -y 7 r -pH9. 6TttiR Lfcfct hfcft A IS + 4-' ft ft (VECTOR LABOR 
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ATORIES. INC. , A I -3070) £96/t v ^ D H^-7b- H;a-f < > I , 
tfUffiiZUZmA.. fc^X t"*r >m&tn. t b ft ft A 01 * 4= 'ft (* (VECTOR LABORAT 
ORIES, INC. , BA-3070) &1jaA.X 4 > 4- - b I £ £ <c k* ir f- > -ft 7 -fr b" ^ Jl 
t+->^-t'i7t'y>OHi0}|^«: (VECTOR LABORATORIES, INC. > V'ectastain 
ABC 4- v h PK4000) £?JQ;LT-f > 4- - r L/c^, ^ Jl X £ L 

TTMBZ (tt^K-^7^ K ML-1120T) ©&JtaK «k 9 8£gtt£450nm©iK3fcj£ 
^iUo ?S^$ n/c A H£f#0}IiggESQO h h IgG ( ■> 1-4014) 

Lv9Xifli^^^jDL/;PBST©Pg^(c^^Lfc 0 180ng/ml© t h IgGcffi 

51 IS e tl /c e 



(HM23) t h 2 #&fe{*ir£-3|A4-/ 77^Mi;fciUb hft&/cfl© 

5iBO+^77^7 (£«S0IJ13> K2-8s ^y5^(i70K) fc <fc 9 il IS © 4- 
y^v9X (HJ££iJl3> K2-3^ K2-4. K2-12. * ^ 7 * (4 * fte*i50X* 20%s 
80X) cfc9ML> Ilili* + ©t hffi{*««£ELISAft£fflOTtfttfiLfc (HJ6fi»J 
14) o 50mM©&K-£*K**/< v 7 r -pH9. 6 Tftf? L t h ft ft /c §1+ 4^ 
ft (VECTOR LABORATORIES, INC. , AJ -3060) £96/\v * ^D^^f^-7'L/-h(z 
=>--r4 >/Ls dhrff l£*'4£ftD;L. k* x >^SffitJt t hf/tft k m**tj%# 

(VECTOR LABORATORIES. INC. , BA-3060) £flD*. X 1 > 4- n. < - V L $ £ K t** 
* > ft 7 ^ t'^ ;L 7f 4- •> - i 7 f '>* > DH©« £ f* ( VECTOR LABORATOR IES, IN 
C. . V'ectastain ABC 4- 7 h) £fln*.T-f>4-i'<-hLfc&s TMBZ ({i^ - ? 
5* K ML-1120T) O^SDiCt t)»3RStt^450nmOiRjtS-efFffli Lfc 0 
ixfc /c «*fco«flESE»l© t h IgG ( •> 1-3889) ^iii Lvf 7i?f|- 

SSSDLfcPBS-cap»fl«|»c*|RLfco (H9) Kjj*Lfc 0 



WO 00/10383 PCT/JP99/04518 

8 9. * / ? v t xtp<D t h vl& K mmm c e l i s a ) 

4- y -7 -7 1 x I g /c (rag / 1 ) 



K 2 - 



3 



1 2 4 



K 2 - 4 



8 5 



K 2 - 8 



2 5 



K 2 - 



1 2 



5 6 



* fcfc h 2 £r L fc* y 7 7?X (^^^iJ13, K2-3. &J:tfK2 

-4) c£&66B* 80B. 102B © 3 la!«w*3fc •? (SStfiM20) £ HfcKHSAfcfcgE 
L/Co (K2-12) {C^it63B, 77B, 91 B > 1 16 B © 4 0 tc ;b 

tz <9 . C(D* J ? -? 0 Ximif + ©HSAK*ff £ t h fcft « 01 £ ELI SA& K J; o T 
fctULfc (H«J14#fiB) s 50bM©£K-#S#*'<-x 7r-pH9. 6T«RLfc 
HSA ( > ^'v, A 3782) £96^7 ^ ?n?-f*-7 , l/-Hc::J-f-4 > L . S 

mttiu^, K^T- ft t- > ssaaet t natt K&**vi# (vector laboratories, 

INC. s BA-3060) ^SD^T -f > * ^ K- h L$ bi:t*tf>ft7t tX;U^y 
V-^ft 7 fy >DH©*I£{* ( VECTOR LABORATORIES. INC. . Vectastain ABC* y 

- 7 7 * K ML- 1 1300) O^SOC J: »)»*fitt*490niB©»3t«T?»fli Lfc. HS 
ATftgELfc + y ^ v 9 xilfif 41 ©fit HSA t h k il©^fi(i&£&±# Lrc 0 - 
/^ftJSICRv OXTIi, HSA&g&©taHSAt h ©t (* <c §£©;/} -y ? 5 > 

KK/U'wo/;, S§H£ (018) (C^L/;, 118i:fc^Tif4lU> 7v)x 
KHSA£$a6TftgE LTA^OBS*, SsEii ii490nm(c £ «3tK £ ^ Ltz a 

h k mia&Tfrmm I . $ & £UHSAfliJKSi|»lc*t LTffiJRftStfJ t h Ig/c 

(fU£0J24) t M4#&fe{*i$A* y 5 v O Xfr £© t h iattSIJi ( u £ h L < 
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(Ummi) K&^THSATfcig L fc* y v V 0 xK9^ b£&136B g icffl 
^U^tbL. a x a - v fj£ £ *ffl g$ £ L, ^ -f 7' U K-v^-fp^L/Co 
'J K-v©f^SSli <£3I • =f£, d- >fc&n®WiftA?^ til&fet^x 
>t<7^, 1991> KE 3*1 ft I*, i x d - vlffiiSi L T (2. Sp-2/0 

-Agl4 (7<B«li. 05-554) £{£ffllrc 0 ^ » fffi ORIGEN Hybridoma Cloning 
Factor ( HCF. * ? X 4 • 7-7 0 >) £ 10£gs fln L 96/\ 7 U - h 8 ft iz £ § ,A 
3 B'f&(;:iSft$^CG418£lmg/inl^fln l/c 0 1 - 3 iIMi£#&©i$#±iW£ 
ELISA&TSHt L mmWimm) „ w ISti50iBM©&R-j&&7K$/<-y 7 7- 
PH9. 6 I /eft t h # 11 v 7 X * y ? p - ± /Uft# (x?'v, 1-6385) £96 

J ? v 9 j 9 -r? \s- blzz-7-« >?'U PBSTl&f 3 , l/cia*4£jta;U ft 
OT<;b7r^->^--tf-#.iitah h /;§j!^7 7.ft# (The Binding Site Limited, 
MP008) ^SD^T-r >4-^- h L/c'#, Hi L T2. 2- T 5? 7 v - ( 3 -x 
fiK>Xf7v'J>-6-7;^>l) v'7>^-7A£ (ABTSs Kirkegaard&P 
erry Laboratories Inc.. 04-10-17) ^T^ttl L 71©Pltt 9 ~ ;b£i#/c Q 
7 ttKonTttffi t h r SI^ 9 x^b y ? □ -i- Jifcfo ( •> 1-6260) £96/\ 
-7-1- ^n^O-yu-hic^-f^ >7U PBST^f? L/dS^^^D^., &^ 
X"<Jl**- t h riv^x^ft (7r- 5 >S?x 08007E) 

^5D^.T< >^<- h Ltz'ik. ABTS (Kirkegaard & Perry Laboratories Inc., 
04-10-17) £ffi^TfctijL2fi©fc hftftr SSRIft 9 * ;L£*#rc c 

(HMF'J25) t K 2 S$fefe#z*A*/- 77-)x^t,©t M/tf*g8tg£'W 7 D 
K- 7Ki 

(HM23) Kfc^THSA-e&g L/:+y -7-7 7 x K2-3^ ^£&105B 1 izf$ 

sa o & l i x n - 7aisi m$imt£ 7 y k--7^^^l^ 0 >w 

7- 'J K-7©ft»!ffitt (Si • =fg, #7 □ - >ttfcf||S«ttAI"h fti&tt-t^ 
x>-r*7-f?. 1991 > JCl££ n/cTj&K ft i XD-vffliai LTtt. P3X6 
3Ag8.653 (7vB*^M, 05-565) L/c £*ftKHCF • 7 7 7 

>) £10X^fi0L96K7U- HOfclc* giA*. 3 B * iz G4 18£ lmg/ml 
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i&m l s ] ~ 3 mm^m i ? a^-wium i tz o * ji(Di%m±m*:ziis,\&rm 

foltz D ELI $M£ ii t m $ £ ft V t ^ t h i/fcf* « HUft© 7 D - >• 

€■ 2 1 f# /: 3 

(HJ&f?'J26) G418Wtt-7 > ft/c t h22SSfe£(t©f i -07'f •> >»& 

G418»ttT«»$ ft/c t h 22#&feft£«&t ^A9lffl8a (A9/S22r 2 ; HJSfl&J 
1 COUT, (Ht6F"]16) cli^JcTk H22H?&fe{$©t:i — 

^v>ittlC<t^7-+>^}ii >w 0 7 2 MfCpPGKPuro^x U ? h □ # U 
- •> ■ 3 > LT»t»nfcZ«ai»l»tt«53Di-200fiSflE*-o©*ffl<!: L 3 
ocoma CPU P2. P3) Z&S-mjfot LTi?£Mv * XA9M^© it d^;U^ 
Afcff'tt o f;, *■©&£. PI «fc 0 6 1> P2 cfc 0 lis P3J: *9 3 <@ © ~ JtM&Jif ft 

? $> ti /Co im i /c - nmmm& ?□->©-?*> P3M© 6- 1^ ? 

□ ■b;i/tt#»8as m&mAmfoz^mmmt itz i ? □t;^Anm:«tt) * t 

CtfcttBLfc (5I»W18) o i ? n-b^ffi?§SC/A9aej|S<i: ©S!fe£la (USSf'Jl) 
£ frtt o /Co ^©&H. i ^ a-fe;U»AllBaJc28ffl©G418»tt3D-- 

A<lB8 L /Co :n^03 D^-lco^T 8 ^ g/ml© f a - n v «f •> >£#frigitfc 
KfcttLfc8U ^(:3BF E iJSiL/:iC5, 211 (75%) <03Di-i!<4ffL 
/Co i ^ DHr;Uisfe»3*>*^Ttt, 1 o ©f&-^£ffl§§ (c , £ < ©i#£ 1* * & ^ it /J># 
o!ftfe{to**<»A$ftS:4)l^, ffiSttite^ *<W*Jw|gB*tc»A$ ft & c 
i JSx f- /*£>?>> 6-1 t £G418SMfi2 ft/c t h22§ &&{*/><* & K f 

a - d v •> >Sttite^ i; J: »> "7-4 > 2*3 ftT C £ LtU -So 

ttcDNA®flKfll&CfttSE?lj2fe£ 

(f£J5&0J15) cfei'TKIS ft/c t h tfiftmM (lgM) ^14t4'Wyj K 
--7© 9 H4B7 (HSAftStt) &tfH8F9 (lEttftft) «fc 0 * ISOGEN -y +° > 
> -> ) ^fsfflLT, ISRNA^HZ* I /c c cDNAOSf&li. Ready-To-Go T-primed 
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1st strand* -y h (Pharmacia*!) Srffl * 5 xz g©S£RNA#-^ffi I f:« ?# 
* nfc cDNAfC o OTTIEfC * L 7 s 5 -f v - (Larrick*. BIO/TECHNOLOGY. 7. 
934-. 1989s Word*, int. Immunol.. 1. 296-. 1989£#%fc ft SI) iz J: 0 PC 

CM1 < t'HgM5£*0«) : 5' -TTGTATTTCCAGGAGAAAGTG CIE^j#^4 5) 

CM2 (|5]±) : 5' -GGAGACGAGGGGGAAAAGGG (ETUS^ 4 6 ) 

HS 1 (t r-Sginjglgis*) : 5* - ATG GACTGG ACCTGG AG G ( AG ) TC ( CT) TCT (GT) C (lE^J 

4 7) (8 iOS^) 
HS 2 ([5]Jt) : 5' - ATGGAG (CT) TTCCCCTGA (GO CTCC (GO TTT CCT) T (K?'J#^ 4 8 ) 

HS3 (IH±) : 5' -ATGCAG)A(AC) (AC) ( AT) ACT ( GT) TG ( GT ) (AT) (GCT)C(AT) (CT) (G 
C) CT(CT) CTG (BE?iJ#^ 4 9 ) (6144?I©il^^) 

*( )IUoaiO|gIi<( )fiOl>ftl^^ * S«£ttT* $ C t Zffito 

H4B7. 1 0 @ © PCRttHS 1 x CM K HS 2 x CM U HS 3 x CM 1 CD 3 H 

0-/7«fv-<0«l*^fe*{Co^T?T^ (94°C 1 50°C 2 ft, T2°C 3 40^ 

ft^ftHS 1 x CM 2 > HS 2 x CM 2 . HS 3 x CM 2 © 7 5 -? -T-#SKig*5 L (£ 
MflMiffiKEHU 30^ 7 AO 0 lt«efettl.5X7^D-x««*»gfe N JUL 
if'/') Ajftfef * C i C J: «9&tiJ L^o t©il^ H4B7tioOT(iHS 3 x CM 2 
©75 * -e-Ttt490bp©itMSft#ttB3i*ifco H8F9fc cl't!*, HS 3 

X CM 2 7° 7 -f v -T?»j^tt>< > K*<|q|*H©ai {C5tSe ft/c©T £ © 7"7 -Y "7 - 
T^JgitfiL/c (Sg^f4(iMIE[H]«s 30-9" -f ?;U) e Jflf 

*> y-j-jit LT^tn $ n/r 0 cn*©pcRg^ii. sh* («£+&£ 

^g&?- a T >K Iig^1±^Yx>x^7^ 7 % 1995) ©#& icfife^s pBlueScrip 
til SKi (Stratagenett) ^ 7 * - © Sua 1 « ffi (:: 7 d - - y 7* I iffll^^© 
jfA?n^^7X; K© ? *> S2n S3, S4 (H4B7) , UK S13> ff 14 (H8F9) \z 
•ol>T, g ii^Tt -> - <r > U- - (Applyed Bio System*!) (c «t «9 . Jfttff&l®4l 
L /Co i# ■s>*lfc«SE*l&tf*ff.3tt<5 7 4 / »E?i|**-T'KfRg 
JtlTl'St h#C<*VHSI$ (Marks*. Eur. J. Immunol. 21. 985-, 1991 ) . 
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Stiffi®. (Ravetch^. Cell. 27. 583-, 1981 ) OE9"J 4 JtK L fctt*. H4B7. H8 
?miz , VH 4 7 t i 'J - , JH 2 Ol^^bii:^ i«4Ci ri<*PJ? L /c c . C <D*§& 
12, t b 14ir&fe{* Mir t 3 * ^ 77^i:fc^T, 5t£ -li&ft t 



5 C i *< BIIS $ nfc + y 7 v 7 *K2-8"©»K«fc «5 (HS£0iJ 5 ) £ H 1£ ft 7} & T* £ 
fiJcLfccDNACo^Tx Tie®^7^7- (Larricki. BIO/TECHNOLOGY. 7, 934 
-. 1989. Whi tehurst ^ , Nucleic Acids Res., 20, 4929-. 1992 
(Cck DPCRfcfittOs t b k ll^J^^l^^it^ L tz o Pi t£ =i > b vi — jl t LTK2 
-8 J: <9 Mm L fclFFK£*cDNA&tf . (USS^'JIO) ©TT2/I14 3-24*^^779 
XK3-2-2J; «3 L tz MM £ *cDNA£ffi lxfc 0 

KC2 (t Hg/t»)ltffi«) : 5' -CAGAGGCAGTTCCAGATTTC (EfiJS^ 5 0 ) 
KC3 (Iq]±) : 5' -TGGGATAGAAGTTATTCAGC (iS^J#-t 5 1 ) 
KVMIX ( t b Ig/cfl[PJ£fflitt) : 

5* -ATGGACATG (AG) (AG) (AG) (ACT) (CT) CC (ACT) (ACG) G (CT) (GT) CA (CG) CT 
T (i£?ij#^ 5 2 ) (3456*1 ©?!£$)) 

PCRWKVMIXXKC2 s KVMI X x KC 3 f v -i v - © £4- £ £>i£T"U°C 15fcP , 55°C 
156K 72°C20fcK 40-9" -f ? A- x ;U -? -ft, -0- - v ;b * -f ? 5 -9600^ 

ffi) 0*ft-CfT<fofc 0 it«S«3ttl.5X7^D-xm»*ft^ N JUfcx*- S?* A 
ftfef 5 C 4 led: Otttfi L tz 0 *©f£ll> M©*fi*£fctf#iz, ffiil^^^ 
420bps (KC2) , #3450bps (KC 3 ) ©S3 ©Hfigfcl^ttdi $ ftfco -7j. 2ffi 
CD PI & 3 > h D-;itttftjlJ!HIISiailttmSft<ii^fc, CftbOiSIBIft 
(is Sffl^ (IfifJgaiStviaT^k tgt&ft-tf-'fx^x.f?^?, 1995) © 
^I'flt^v pBlueScriptl 1 SK+ ( Stratagenefet ) ^ ? 9 ~ © Sma I £> -5 (, » (i EcoR 
VgRfi * d > L/Cc iftsglfc©*? A$ tlfc -7°7 X ; K© o ^KVMIXx KC 
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Zfi*CVR-m?D->iaSi:out, gtb^Tt ■> - y C App 1 yed Bio 

System*!) iz X <Q s lit 4§ g Ifc © ig S & ?ij £ & £ I tz 0 <s> tl tz igg E?iJ (i b h Ig 

> 7*3 ftfcitMS&tttStfeft t h Ig* 8iqJ£fiUs*£ a - K LtUiiti iti5 0 
* fc» tTCSSS ftTl>* t r-ftftV* H$ (Klein*. Eur. J. Immunol.. 
23. 3248-. 1993) , info® (Whi tehurst h . ©*SSE?"J £ Jttfc I fcH 

gg > V * 3 7 r i M - , J * 4©i*#fc^i»^ii:ii<fli!SLfc, C © $£ & 

(HMJ29) h h 14#& fettle £«f#t 6 4- y 77^AOig*© b hft# 

(HAS 01 10) ©£&lli§§S©4 y ^ v 7 X (K15Afc «fc Cf K16A ; 1-4 4*. *y 
^i£70, 50%) «t *9&lfn,L JfilfS*© t hftft rlt^?7^il« (Xffiftll 
4) CftlNELISAifcfcffi^T&tbLfco 

[tMgGl©SI3£] ft b MgGftft (■> , 1-6260) £PBST'*&8?L* 96/\v 

•>^--tf«» I /eft b h IgGlfti* (7 7 -; > x 08027E) ^O^T^f > 4- 
a. h Ltz'ik. TMBZ (tt^-?7^ K ML-1120T) ©jSJjDfc Jz K> B*7gtt£ 
450nm©?S^gT!f L/Co HfS! 3 flfcMBEfcl© b MgCl (->/v. 1-3889) 
£*i3£i L v 7 xifojpj £&Jjo L PBS T-gfcfgr Weft*? Lfc 0 

[ b h lgG2©«iJJE] ft t h IgG2ftft ( •> 1-9513) £PBSTft*R L, 96:* 

*'>^--b"a8tLfc!at h IgGfttt (->?'v v A-0170) fcaoiTO + a^-h 
L/c& N TMBZ (ttSK-^-f K ML-1120T) ©iS*0 K J: <0 BSE*S{££450nm© 
Lrc 0 fflS!$ ftfc««ttfcl© t HgG2 ( •> > 1-4139) %mmt 

[ b h IgG3©»'lS] ft t h IgG3ft<* ( > / v, 1-7260) £100mM?' 'J > >i£i£ 
'< v 7 t -pH2. 5 TftK L 5 ^PelMaTtta L fc*, IOOdMU >&'< -y 7 r -pH 
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7. 0T?10f§fc*&8? 1 , 967\ v -f ?DH?-yb-^j-TO?'U;, mm 

fc^T-'Ol'** •> 9'--t?mm U:Kt h 1 gGta {* ( 7 y - • > i> x > , 
08007E) < > * a ^- h Lfc8U TMBZ ( {££ ^ - ? -7 f K ML-1120T) 

OSDQIU 0 H#St4^45Onm0oS7tST-ff fflj L »8!! $ ftfc»KBE*a© t h 
lgG3(->^'v. i-4389) mt I -70 xmmzmu L^PBSTlSPg^Kf&f? I 

i t h IgG4<D$i]£] ta t h IgG4ttft ( •> 7*7, 1-7635) £l00mM7' U > >i£ge 
'< 7 7 r -pH2. 5 T^m L 5 # RS] g £ T- Sfc E L fcflU lOOmMU >g/< y 7 7 -pH 
7. OT lOflf C »t? L s 96/\ 70D^O-^l/-^j-f ^ >7'L/Co jfli 

08007E) ^fiUZ-T 4 h TMBZ (ttS^-? H K ML-1120T) 

©*»DCJ: ^Bl^5ft£450nm<D".£,tgTM Lfco ftS! £ ft fca«BE»]© t h 
igG4 (>7*7, 1-4639) I L fcPBST&KtfJKftR L 

/Co 

[ t h IgM©S«5£] /i fflCoHTttPBSTft*? Lfct/t thri?^ty^D 

( •> 7'^ , 1-6385) £96,\^ ^d;^^-^!/- He a --r- * >/b, 
IfoySfaf4£tt]*-> ^OT^W* •>^--tf««!a t h (i|7^ xftft (The Bind 
ing Site Limited^ MP008) Z1)Uz.T 4 > 4- a ^ - h L ^;l/t+/^'-t' 
Sli L TT.MBZ K ML-1120T) ©j&flar: «fc *> 8*?Stt*450nn 

0?R3fegT'i¥fl5 U fSS! e ft/c aS^jloSSHfiio b h IgM (*;u# / > • f 
*-*s 6001-1590) 17-) Xlfnm (>7'v, M5905) £ Ml/; PBS 

S^^:^10iC7p:^- o * / 7 7 7 XK15Ai K16A© 2 fi#T- IgGl. igG2. IgG3, IgG4 
CtMOt7^xfeJ;[/l gMft<& $ ft /c o 
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m 10. * > 7 ? t h ttttigG-* 7 ? 7 *fc.t cMgMaae ( elisa) 



t/770X IgGl lgG2 lgG3 IgG4 lgM(mg/l) 



K15A 2.25 1.96 0.17 0.43 7.09 

K16A 0.30 0.69 0.10 0.07 0.87 



(H«J30) t h 22#&fe#£#ft-r 4 -7 V XZmmW (TT2) 
t h22£&fef* *"?**ES*IBI!S (TT 2 ) 55f#Ofcfc, ft #L §S 

Ht (^S£fiJ26) T'S2f#l/c6-l (A9/S22, G418. h° a - d v 4 •> > fttt) fifl 

i ? a Hr;HB[^3tlft*i £ t° a - p v -< > >»t4^(Dii!R ttO. 75 ^ g/ralO f a - 
a v w •> >«flETffi(i (KSS0I9) ®G4l8Wtt1*iBi>?©«£ £ RtRfcfftt o fc« 
C ©$£JHii^j! L /c f 3 -D7^ •> >Sttt^otHS®S{iTT2 SfflJ&lO 7 ® <fe /c <0 1 

W2) i |r| «l «c fr o /-Co t h 22S^fefto{Sj#tt f a - n v >f •> > iitt£&PG22 
-Hco^TJaiT© ( 1 ) s ( 2 ) i:«tO«BLfc. 
( 1 ) PCR»«t 

b'a-Dv-f •> >Btt8y; ADNA^^Hic!: Lit h 22S&fef*±i= 5 
itfei 1 (Genetic Maps.suE) © 9 *> * (HSI^J 2 ; A9/822) T £ 3E *< St !S S *l 
Tl> « 10ffi©7-7 <f -7-(co^TPCRitt*B«:fT« -= fcHS^ (H$S{?'J2 ; A9/S22) 

£f£ L £ T © v - a - A<ft tfc $ ft 0 
(2) tf >7n 7 hjgtf (HSSfiJ2) T"tf L tz^sm KS£ ^ , t h L1E*J * 7 n 
-7-£ LTfflu, ^ > h D-;Uf?^g)TT2 , &fe{*##ifflj|S6- U h° a - Q 

■7 < •> >WttTT2 imJS4*PG22-is*®y y a dna o i ^ t n /Co ^©$sm^ 

(El 19) iZTfsto H^SffllfcDNA^i 1 *^ L /c c PG22-1 (c £ # £ /< > K/ ° * - 
X46- 1 otfti-SLs ^/t^^tt^IiSTi^: 6-1 liJiSI** 

©22#»i6*tttt*wcPC22-l(=»A$nfc C i A<«S2$ ft/; 0 

9 2 
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£1±©HSHC J: 0 f - - □ 7 < •> >if&TT2 M&PG22- 1 It t r 22§&fef*£> 



(H«6fi»J31) t h 22§5fefe&*Sft -T 4 v 0 xESSfflj®** (TT2 ) frbto*/ ? 

-□7>-> >mti&TT 2 ffl§at*PG22-l£atS* h -y 9 X <0 ±Lo±V\ ICR£ /clsMC 
H(ICR) (B$H7?i) xoSeSEKj; Offbftfc 8 ISSfflEcE©/: 0 

ftfiJUfi38t2. 5 B©«aiCR-7*x (B#?U7t±) OfgtfrfllOf 
1 & tf: 9 fa 10(1 © -f > i 9 v 3 > E £ & tt L fc o 

*^7^S©8*^ (^11) (CtfTo lt266fl©ftAE££ttLfc*g*. 36E 
©iW ^ **<g* L fco *^5<I{*ti^ 5fei:feutS£E (ICR) fi&©Elfe 
04"(wTT2 8BJIS&*CDf?£fe *<tg* £ n £ ^ >" 9 ^ ic «fc <9 *IS £ n § e 

itt©iBi6'=>i'i5fi(*M;8ET*-?fcc 

COfslct^ t h22*8Sfe(**«^-rSESffllS«5 (TT2S&. PG22-1) ti * 



U&feft iiete&g-f ?:83fflJ£$JEtfc <D& ~20X 20-50,1 50-803! 



TT2/822 



PC22-1 266 



36 8 4 1 3 
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(31 HEW 32) t h22£&fe{*£{£f#iT&4- / y-rO X© fa rfcjaot h A flg 
CD $ tb N i 0' £ * 

(HS8S0J31) (D+y^-e ^7 XKPG22- l-3©Ifll»*Ot h (HJfcP'J 
14) lc'c&^EUSAj££ffll*T£SLfco 2 y £ © 4- / v ■? 7 7. «k 0 & Jfll L > 
jtafttf 3 ® t h fit* A tt£BLISAfe£JH.*TlftdJ L fc 0 PBSTftH? Ifcffi t h fcg 
y" d 7' U > A ilftft (VECTOR LABORATORIES. INC. s IA-3070) £ 96;v v >f ? □ ? 

o-^i^-h:3-t< >n, mm&n&ijaz.. <x^x m** >mt& l ^fc 

t hM/o^J >A§j|#ift (VECTOR LABORATORIES, INC. . BA-3070) £?JD;iT 
< > 4- a ^ - h L £ b I: t"t f > (t 9't tX;^ + •> ^' - ^' i 7 t" y > DH© £ 
ft (VECTOR LABORATORIES. INC. . Vectastain ABC 4- v h) * JD T -f > * a. ^ - 
r Ifcfc* TMBZ (tt*^-*?* KML-1120T) ©iSAO 1= £ K> &£7§&£450nn) 

o***T»fliiLs ffs^^n/c a mzm-ommmftKD t HgM c*B#3ags. in 

£12. 4- / 7 x«£© t hftft A fttigg (EL1SA) 



^779X ^/7$% Ig A (mg/1) 



KPG22-1 50 12 

KPG22-2 50 18 

KPG22-3 20 24 



a m © tit tts 

^770x (*«W3K KPG22-3) K&&79B, 94B. 1 10 B © 3 H K ;b 
•5 (HSS{?i|20) <h PI«H=HSA€-ftffi L/c, jH^Ct Mai*A8S£ (££0UU) 
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iz m l*ELISAi££ffl l^TttHi L t, 50iM© - 7k v 7 r — pH9. 6 T- 5 
.u g/mHiftf? L fcHSA ( •> A 3782) £967\v -f ? a ^ H:a 

- x < >/L JtQ « 8 14 £ UD *. > fti^T fc** f- Lfcffi t h &£?'a 7 'J > 
xmt/ifc (VECTOR LABORATORIES. INC. . BA-3070) £ So *. T -f > 4- =. K - h L £ 
b tc t* * f- > ft 9 -9- t* ^ ;U * 4 •> - -if" t 7 t* y > DH© ft £ ft ( VECTOR LABORAT 
ORIES, INC. , Vecustain ABC4 y h ) £ Jn *. T -f > 4- a. ^ - h t % N TMBZ (ft 
SK-?^ K ML-1120T) OSJDC J: »)**Stt*450nB©K3feJfPSFflE Lfco 
HSAT&S L/:+>7V -7 *HH7t*©fcHSAt h A fig© (* fegt±# L fc„ 

— 7j >^t H3 i L ICRv 7 XT- (4, HSAfc£'(£©i&HSAt h Ut(* A «©*jfflitt'< y 
^^Fl/^K'iifc. Sl^ (020) izmto 02OJcfc^Tfltf4(44- > 7 
•7 7 XCfi|4i>THSA*ft!SLT^bOBa*, tt450n«C & -5 D^^jg^^ 
Lrco cn^Ogli!), t h 22S^fe{*^#^t 4 y 5 -7 7 x c 5o^T t h 

(3S&0I34) t h 22§§fefe#3IA* y 7?^*iCb h fttt$I§Iil£'W 7 
'J K-vffi» 

(H«J25) ilHj^tc (HJg^J33) (c fe^T t h 7 ;u 7" i > T &g L fc 4 y ? 
-7 7 XKPG22- 3 *m?>£8U13B § fc»K£3K*> ifc i x □ — efiBISi 
I > 'W7'J l-'-7BSLfc, 7' 'J K-v©flp»fcte (51 • =FK, 

0 - >ffi{*H£«ftAP^ igiit^'fxvf't 7 * ? . 1991 > K£3 titzJ5&K 
ftlK UD-7i8§cLta, SP-2/0-Agl4 ( *: B # Si id * 05-554) L 
fco JgSftUiHCF (x7 • 7? 7 >) £ 10%^»D L 96/X 7 s U - h 5 ftK s 

1 ~ 3 ilHJ§S L =J n--a<m£Lfc7 > x;U©te*±«£ELISAfcT*Ji?0T Lfco 
EL ISA'S (* (^SSF']33) i ISIttCfttti^ t h Uti* A flUte©? n - > £ 4 {§$ 

(HS£{?'J35> t h22S3fcfef*§B»»rJt&tf* Mft&fe{*Slsa»rfr£|5|l$Kftft 
-T 6 v 7 XES«B8S^©K^ 



WO 00/1 0383 PCT/JP99/0451 8 

&&{*{##*ffl§&£ IT. (fl«J26) TlK»lfc6-l (A9/B22. G418. c^- 
nv-f JfflIS#£ffl^fco ^fel*fSiiaiLtUtt!:t H4*Sfefe 

*«aitftt£S#LTUSG418»ttTT2*llllia#]--l (HIM9) *ffll'/: e 
o Hz il m & H i£ «fc b° i - □ v 4 •> > it & *j5 © 3 tR tt 0. 75 u gf ■ 1 © b° a - □ -? 
< •> >SJtT(ti2« (HJ6W9) ©G418iti£f*>ItR©il££ EH^'ntt -» rc c c© 
ISHtiiil L fc b° i - □ -7 -1- •> >Wtt»©{iiS®Kttl- 4 SBIS 10 T 1 * tz 0 1-2 
iTt-jfcc Ctl^Ofi-DV'f •> >Hft£Mi300 # g/ml©G418#STT- k±i 
Jit" o C t ^G418ittt ^tS^'U A<Bt IS $ tifc e ~ SMJif t£ 

tto^ggff, *Vi»DNAKf»tt (fU££>J2) iH*Kfirtt-» fc, bh22£&fe 
f*RO\ b M4S^fe*SB»»rfr©^lttt-fia6JWWtttttPG22-5lio^T£lTO 

pcRUPffftcj; 'ommLiz, -nmmfA&&¥ ; ^mk^mmt lt t h22#. h 

f^fettiCifSt Sitfe 1 ? (Genetic Maps. HUE) © 9 . 22S&fe#Ko^ 
Ttt CHJI^l ; A9/322) > HS&fetfKo^Tli (HSS^J9 ; TT2/I14 1-4) 
V S S * < 51 15 $ n T 1 1 * § 7 s 7 < "7 - t ^ o i > T P C R if *S £ n -> *S S , 2 2 § Sfe 
fe(*JCO^T(410a©-5 £ 3107-*- (D22S2T5. D22S315. IgA) > 14#& 
fe(*£oOTJiTT2/S14 1- 4 K#£ L fc£T© v - ii -a<fcfch $ ntz a jy±©H 
MUZjz'K), <# bti/:l SKttTT 2 IB 13 ft (i t h 223$fcfef*«&#»iK^ HS^feft 
SB 55- »r ft * PI B# £ t £ C > 5&<«tfr * <o ti tz o 

CHSSW36) t h22S&fefet*«J#»rK-RC/s 14#5fefe(*«B^Brfr«|5|^{-»^ 

}Htt^:i j&<W!g$ ttfcG418, c a. - d -7 4 i/ >raitt£TT 2 *ffliS«tPG22-5 
£&$£7. r -j ? «fc «5 3£"&±tf\ ICR£ (IMCH(ICR) ( B* 7 U Ttt) Etfii X 
©£§£!-=£ <0%^ntz 8 fflliaWK^J0S*fc 0 10~12<I&A L/c, ES£ffl BSffl 

(H5SCT9) T-ift*s*LrE«ia^564$-ttfca. JS&11&2. 5 a ©<gn 

ICRvO z ( B*7 UTtt) ©TFgntt-fflfl^Sfcfc Ol^lOii© -f > •>' x ? -> 3 



WO 00/1 0383 PCT/JP99/0451 8 

* y 7 ft»©*S*£ (gl3) i:ifo tt302fi©7£AHi£#tt Lfctt** 16E 
«t7 0 x*<S4 L /Co T^iftli, lfei:fet>tl±l (ICR) &*©Sfe 
© + KTT 2 IfflBa*^©!? Aigii^ns^i'^KilJWSSns. 
I&£ L /cl6E© i tp^&lzW b^j;I?£&©S|5#©& 5 , Tttfc>*>, E SUB US ©It 

C©S§£«b9. t h 22S?fcfett«£lftK-&:/14S&fe(*aa»*£«i#* -5 ES 
tOiftft (PG22-5) li* y JB&LlfkZ&ft Lti>5, ttifc^^HtoHfi 

£13. t h22'*jfe&#tl4S5fefe{*^«^T4n2aBJ!aScd>t > 0^ry 77-57 



fc h&fete F^-f fz 8 *EJM,Egf tf>^ inMD^L ~20X 20-503 50-80X 



TT2/g22+#14 PG22-5 302 16 5 3 2 0 



t SESIIBSfi*^ y 7 - 7 xmim*® t Mfc#Affl*s«ktft rffi{*n«©fttii • 
MM 

(HJ&W36) (Df-Sy^O* (KPG22-S^ 10, «fc Cf 12) i:«Lt, HSA^r ^, 
5U:» KPG22-9£KPG22-10lcH:£&lliIi&T-fegEU *©2i§H$ Kgifo L fc 0 
KPG22-12IC 7 ilS^i 9 iiftfi 2 2ffegLv 2 « i ©fcg© 2 «Mfc*cfig]fo 

l>tt{*^ (HJSCT14) ICftuEUSA&^ffioT&fcb L fc. 

3t£t hftf*©fc&tctf;PBST'#fR Lfcfc t h ftg/oyij > A ffiftft (Kirk 
egaard 4 Perry Laboratories inc. > 01-10-11) £967\; ■? 4 9 a 9 4 9 — ~7 Is — 
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/d^J > /i»ta(* (The Binding Site Limited, MP008) £flQ;LT^ > + ^^< 
- h L "OU** •> ^-t'lSi ITTMBZ (ffiS^- ? 7 < K ML-1120T) 

©ffiflncfc 3fcSt££450nm®(!R#;gT'I¥ fffi L > ffi^$n/c X £1 £ ft o il jg @E 
*0© t h IgM (j:B*mm, U 1 3200) £v 9 ziiif fcgSJn L fcPBST-SHSWtcft 
«?L/t fe©<bJtR Ljfll»4»© t ht«:(*«K**i6fce t h # il fc J: if t h fit 
ft X «£ELlSAS£fli^T (H»W29) «fc ( H S£ 0&J 32 ) i |i] «R iz & tH • €1 

hffiftx/tt^o A|»*ftoffiftfc*tti3nfc<> :o«RJ:*)> fch22SSfcfeftSB 

gg*< t b i= t h -e* s3E£ffi(*a<££3 C i # 5t IS * ft c 

■7 -5 X (K9) . t h 22#&feft©*£&ft-f 3 (HI60I31) ©4- y 7 v 7 X (KP 
G22-2) ©Jfllfll + O t h ta A /u »£l#offi;fta£M:»' 7 ? 7-7 > K K 





3S14. 




v 7 x *© t 


h ft ft "fig (EL1SA) 




ES?o-> 






1 gM(mg/l) 


I g A (lDg/1) 


IgM. A (mg/1) 


PG22-5 


KPG22-9 


30 


2. 54 


9.9 


0. 043 


PG22-5 


KPG22-10 


5 


4. 96 


21. 5 


0. 333 


PG22-5 


KPG22-12 


40 


3.71 


7. 0 


0.048 


3-2 


K9 


50 


6. 66 




< 0. 003 


PG22-1 


KPG22-2 


50 




17.6 


< 0. 003 
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(H«J38) b h 0 2 &fef**B£»rJt&O f . 14£&feM#ffir*T-£i5]B#K &8 
-t" £ ESIffl M & & + y v ?-) x ifli iz is h b h ta (* © t& Hi ( fc h « II o t h y 
m £ m t * ta I* ) 

(IS«SW19) T'fFS! Lfc* ^ 5 v 9 XKPG-15 (TT2ES 7D->PG5£*x * y 
5 ¥10*) Kfl IT, 4«2^^3^8©Wi:, PBSKglj? L/:t Mfll»7;U 
7* ; > (HSAs >/v x A3782) &7xi><>h (MPL + TDM Emulsion. R I B I 1mm 
unochem Reseach Inc.) t I TO. 25mg/ml <D HSAiS i& £ DUg L 0. 2ml £ 3 

IeI&S I > $lfo I fc 0 s/:£&6ili$<D XKPG-26 (TT 

2ES 9 n - >PG 6 4- y 7*40X)' bgjfil Lfc e lfo«*GD5t£ h h 

m$r (H&0J14) Kft^EUSA&T&tii Lto PBSTftft Lfcffi b hfeS^o7 
'J > /c £1 £t ft (Kirkegaard & Perry Laboratories Inc., 01-10-10) *-967\-7-f 
? d * >f ^-^b-K:3-f^ >/L, 79X11 M5905) * fiD*. 

7 'J > uVktKfc C The Binding Site Limiteds MP008) ^jD^.T'f ^ * A K - b 

ifcsu our* -sy-vmnt lttmbz (Ge^k-?-?^ k ML-1120T) 

b hi gM <.*ilij J > • -f^rt. 6001-1590) ^^rii Lv^ x Jfil fit £ ttl L 

fcPBST»»fi*i<cft«Lfco /i^^o^xii cnm&no) tmmtzirm 

^:*ficl/;t H4i^6»©^^«jtt« (Jl&ffllO) © * ^ 7 ■? 9 x (K 
9) , b h 2 §&feft0**-&ft-r £ (Hag 01 13) © + y 7 v 9 x (K2-9) HQ* 
b h fcttT- « §j£^o ju iji£f#oftftjjljgf;tO. 002M/ilEiT"C'< -y 9 > K 
U^T-fc^fco C©gm«fc^ b h 2 §£feft^#$r)tRt>'14#&feftgfl#tfT 
SESaijiafi** ^Tniiiiiat hififc/cfflitfe^it h ft ft # 
(BSe^tiEJi^CfcfllU -«B©BffllSTtt»ffl<!:««j&<£ t>i; t YX'tbZ>%£ 
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«15. * * 7 v 7 X*p(D t h ft f* ill (EL ISA) 



ES 7 o- > **77** *J5 IgM(mg/l) Ig/c (rag/I) IgM. /c(mg/l) 



PG-5 


KPG15 


10 


0. 18 


1. 01 


0. 075 


PG-6 


KPG26 


40 


1. 52 


1. 26 


0.018 


3-2 


K9 


50 


6.66 




0. 002Ji(T 


5-1 


K2-9 


40 




135 


0. 002&T 



(H*S0'J39) t h 2 #&fel*S{5#Srtf 5 v 9 xESIffllS^ (TT2F. X0) 

own 

t h 2§^fe{*il5^»T^^«}#-5-^^ r > 7ESM (X0) mft<Dtz#>, ftfe#& 
4llljSiLt (HttW16) -CIX#LfcPGiai«S#£ffl^fco ^fe*S§iSSiL 
Ttt (39. X0) ©&&&*lf * 7 v 9 X KfcOTS&ifcJ: < IP IB IS 

itti C t^$ntl»5 (fflzRtS-> ^?-^7;U-> 'J -X8. •>'- 
-y-r4>7\ ¥±*±, 1995) TT2FlfflSa» (5 <f 7 x -y ? * 'J x > ? ;M±=k (3 II 
A) £ffll*fc 0 5 ? a * ^B6Sm*» i f a - □ v -Y •> >iftt*fc©iItRi3:0. 75 
tf g/ml© e i - o v >> (HffiW 9 ) ©G418it1«iil !*©*!£ c PI 

tliza^ofco c ©SSJIfcBil I tz t" ^ - □ v -f ■> >»tt»OttJS«K ttTT2Ffflia 
I0'@£>tz <0 5 fiT$) o fz 0 C ft £© t" i - d v «f •> >ittt^o*ttSS. 
A DNAIXt# (i iii(:fT^ot 0 b h 2S»ifeflf«^0«lltt 

HSIiilttt*P-20. P-21{wO^T£lT©PCRJ»#f »-if3«ffiLfco M3>J»&&7V 
ADNA^iSMi LT t h 2 # ft fe{*± K £ t £ i&fc? (Genetic Maps, flflK) 
©7*>. (IffiM 1 ; A9/S2 w23) T#&A<5t!S £ ftT l> £ 7* 7 <f "7 - C k > FA 
BPU V« 1-2 © 3 «Ko^TPCRif fcfcfttt -sfcttfc, 2t*#K* 3il£T© 
7*7 * v -(Co^T#mS n5*litt*<itES tl/cc 

JU±©H»C d: K) s »t>tlfe t'a-PV'f •> >»!4ESttlia<* (TT2F, X0) lit 
V 2 S C ft fco 



1 0 0 



WO 00/10383 



PCT/JP99/04518 



(HJ6W40) t h 2 #3fefe»«B^»rfr*»»-r* v^xESffliaac (TT2F. XO) 

(HJ&0J39) b h 2 §&feM#®T*£{£t#LTU£ C <h*<iSBl$ 

n/:fa-D7^> >itt£TT2FaB8&8cP-2l£*l§7. h 7 ? «t K)±L*>±H' > ICRS 
rc (iMCH(ICR) ( a * ? u 7f±) lltt ? * ©SEc J: 19 » £ ttfc 8 fflftlWEfcE 
*fc«5 10-12ffli$ALfc o ES*ffig£ffli£iti! T'-Bfe*S£ L TEffiBSKg 

1PJJ © I 1 g £> O^lOU©^ > y x ? •> B '>K4»tU. 

%fei:i>l>TtiE (ICR) £3fe©efe© + {::TT2 Sffll&&&©§7£& (8$) 
EJ6t>n5^<i:'9^K:J:»)!|a|S$*l4o Ty5ft!l©ij|* (516) fc*T 0 H 
£ L/c20E© 9 £^feCBj§ ^NCSifeca^o* £ . ■Tttfr^s ESifflSSoR^ 

COlSMct «3 » b h 2 *ife(*SB^*rfr*«J#-r SESffllS* (P-21) + 
^16. t h 2 #^^l*gi5^®T/t ; >-^^T^TT2F^M^^>icD^y 5^9XfVS! 



fcF&fefc ir&& Lfc8SBflS£fl Otfc 77X£>££ -20% 20-50% 50-90% 100% 



TT2F/?2fg. P-21 141 20 9 0 2 3 



*©b h ftft /c mcD^Hi , fcitfS* 



1 0 1 
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(Hi® 10] 40) T n ffi<D* J y -7 * * (P-21S*. + K2 

-1F-4F) «fc K> mm I tin/ft*© t h taf* /efligJg*: (H«]20) £|5]«|ICEL1SA 

^ v i xtpr-mtt fit IS $ fttzo 

mn. * m y ■? o x*© t h k mmm celisa) 





4- y 7 m % 


lg /c (mg/1) 


K2-1F 


100 


66 


K2-2F 


100 


156 


K2-3F 


100 


99 


K2-4F 


100 


20 



(HSS£|J42) t h 2 S$fefe#8B#»rtf-*«ft-f fcv* *ESM (TT2F, X0) 4 
(HJ6^J40) T-'f# ^>n/c«t + y 7 v 0 ^© -5 -&K2-1F. K2-4F (&tc£fe©* y 

SiL/: + /77 9 x*OTT2Flffl8S (I?£fe : «tt) **©0IJ^ <s> (iir£fex 
ICRS 515 0P -7-^ b (i SfeCDi 1 v ^ *o ZtlZ'tll [HlO^SSiC J: -s Ti# 

&nfc£M*6tt^? 0 X (K2-1F : 10E> K2-4F : 5 E ) *>< ESSBflS & 

& L/Co £ ft xOKIi <0mm ItzY J ADN 

Ai:oi>tt h&fe#»rfr(&«ft£PCR£Jc«fc Ofci* Lfco P-21 (fSJ60J39) T 
??£ri<5tiS£ ftT £ 3 -f v- Ko^TPCMIflfcfT -a 10E 

>£4E (K2-1F) , 5E*2E (K2-4F) fC *> T P-21T*fcHi $ ftfc 3 II © v - 
77 -©#<£ft<if!S$ ft/Co lSE©^-? ^ 7.©PCR©*S3I£- (021) C^to 



1 0 2 
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£ fill 1= -*-/7 - (0X174. HaelllSfrlt. «fc > KODN 

fcep-CiF Lfco ftfiWfcH&s > h □ -)lt LT8* / 7K2-1F, K2-4F<DJ?lg& 
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(HAS 0143) t h 2 #&i>{*95£SlTtf £f£f#-f Z * xESM ( TT2. XY) £ 
fc* y ^ v 9 XCflCfclj 6 t h ft (* ft j# © tfc tfc 

-19 cats 7*6ox) Rcfisijii©**y ymzms i-c^eu esmsi* 

C^ffiA<84tSi^*WLfc. TT2IHlJ$m (40, XY) ©&fef**il££f#o©-<:- 
£1 + / y K 2 - 1 8 iz & l ^ T $ ftg W « ft i 1 £ # { t L T ^ h rJ s£ 'ft *< * 4 » * © H £ 4- 
/ ? -?9 x*©TT2,M (f?£fe. «tt) £l**if^icJ; L/cICR (fife : 

fifcOW^^fc telr^fe©^ 7 XA<ffi£"$" £ 0 55 IS «t o Tff in/:4i 
ffRMItt-? "7 9 xftllOE© 7 10E*<ESfflBafi*©€feT* 3 L/c 0 
C tit><D& ^-fei 1 ^ x IOC© "3 5 7 E©f?,m<fc t) IBS! LfcY / ADNACOOT 
t hasfe{*«r>tO«it^PCRft^J: t)ttWLfc« 5-11* (TT2/S2f g. , 12) 
Tff«E3&<«!8S ntl^S 2 a©7°7 >f v- (Ck> FABP1) Rtf, (*»0J1) 
T'j* L*:V/c 1-2 75 4 v-KO^TPCRJtttfcfrttofcftSs 7E4»2EJC*J 

38©"7-*-^TO??aEA<filBStlA:. C©*g3Ui. t h 2 £$fefe#8B# 
K^^«j$t*TT2»IStt5-l ^-^x + TafctettttSf^KattU *© 

(HiSW44) 5 v 9 x^Soifilit *© t « §I©^aiv fc.ktfSft 

(HMJ42) ©*/ 5 v 9 xt 5RK2-1F-1 — 10*5 «fctfK2-4F- 1 - 5 ©ifilif #© 
b hffi<*/ctt**£BLISAife£ffl^T£*Lfco 4 ~ 6 ilfS® v 9 x «fc <9 

fc 0 (3S«(I0J42) T"ilbn/:^fe^S^OgIi«i:il8l^to +^ 

v n^^t^n/:fii:i)H>T fe t h tit I* « «a&?-*<*«lt 4 c £ ft<ffiSB$ 
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gl8. * * 3 -7 0 Xfi*© t h ft ft * 89 9 K (EL ISA) 





•? 0 X (® ft* f» ^ 


t h 2 lF^fe(*SlT)t 


Ig k (rag/1) 


K9- 1 F 


ff 1 




0. 58 


K9- 1 P 






84. 1 


UO- 1 P 

lit ir 


n 0 


f 


12 8 


K9- 1 P 


ft 4 


T 


15. 1 


K9 - 1 P 
ft £ l r 






0. 52 


K9- 1 P 


H 0 




0 58 
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S7 
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1. 30 


i/ 9 _ 1 p 


if R 
n 0 




0. 90 


1/9 - 1 P 


« Q 
H o 




0 56 


1/ 0 _ 1 p 
Rt If 


n 1 U 


4 


98 8 

Li U • U 


K2-4F 
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0.04iiiT 


K2-4F 


32 


1 


23. 3 


K2-4F 


S3 


T 


11. 8 


K2-4F 


84 




0.08 


K2-4F 


S5 




0.06 



7D-tny h 'J - £ «fc *»WttTIEOX«K:IE*fl!)^ffi»wtlt o fc. B 
<t¥£li. tf^ffc^UBM^a^ftflE^I-fefffflja • tf-f h *-r > - 1989. 
mmit^|5]A ; Sm-*:^Ef4#W%m FSiJ^W^SIili. ffflBSX^Silffil 8 
X^H^-Zo h 3 -;U, 199 K *^j0tt ; A. Doyle and J.B.Griffiths. "Cell & 
Tissue Culture: Laboratory Procedures", published by John Wiley & Sons L 
td.. 1996 o (HJ60119) ©£&6 yfltt©*^ 7?-)x (KPG06; PG16S*, 
+ ^7^3055) *^Bi*iH'L, £4t7 A*gffiT'&g Lfc&-7 -y- 
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Mfoflttl?* £t*PBS*T, 7 )l* l> -j -t < > -T v f- tT > T * - h (FITC) ffitt 
ft-? I? xCD45R(B220)ftft (7r-; > ^ * > > 01124A) TUB IS* L fc« ft 

j^Sfc 5 *mm* t t;PBs*T f*f- > asaitn: t h um (7 r - £ > -7 

x > . 08072D ) t tz MM t LT t'tf > SIHSiJi t h A ttttf* ( 7 7 - i > 
x >, 08152 D) £RJ6£"t*-fcfc* X h ^ h'y >7 n 'J > (7 7 

- £ > x > . 13025D) T'^feU 70-t'f h y h U - ( < t h 7 r 7 * 7 7 
7, FACSort) T-iftL/: 0 s fcttJR & L T t h £fe{*£«£ L ^ ICR? 9 X 
^|5]^i-ptf? Lfco H22{i^m^^to H4>St$*tt t MgM > 8$4liCD45R(B22 
0) ZTfito B««av-*-CD45R»tt'(FITC) Tfrot MgMPitt (PE) T* 
S«BBa*a^ 4 %itJD Life 0 x :nf:^T^7v7XT«t hfcft^ H^- 
(H«g^J29) v (im^J23) > (HM£'J32) i:i)i^th htt&MfJu « IIU A 

m&*n j etiftmtzz.ttfwv&2tiiz.*t 777 xkisa (1-4 li^i 

IOK^Lt^&TM) . K2-8 (35S6Wl3T^«!) . KPG22-2(*«SW31-C^«I) 
OD^Iift^RNAct 9 (HJ6FII5) £ E»tt#fcT-£B£L fccDNAlcoi>-C\ T§2© 
-7> 5 ^ v-tcJ: y PCRfcfrtti.^ *tt*'ft©t b ft M i 1 "5J ^ fl $ £ *t fll L tz 0 
r; > ho-;Ui LT*4- y ^ -7 7 X ICR<fc <9 BKfc L 84 lift * cDNA£ ffl ^ tz 0 
#%X«t©lEtt©tt ^7*7 -f "7 - tiGenbank^Of-'- ?K-x«k*)A#-lA:tSS 

• ki5a (mm) 

JEl*m®m : HIGMEXl- 2 : 5' -CCAAGCTTCAGGAGAAAGTGATGGAGTC (K?iJ#-f53) 
HIGMEX1- 1 : 5' -CCAAGCTTAGGCAGCCAACGGCCACGCT ( VH3BACK© 2ndP 

"SJ^^l^ffl : VH1/5BACK (59°C. 35cycles, Marks'^. Eur. J. Iramnol.. 21. 9 
85-, 1991) . VH4 BACK (59°C. 35cycles. Marksb. IE) . VH3BACK (IstP 
CR:59°C. 35cycles. 2ndPCR :59°C . 35cyc!es. Marks^>. fil£) 
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• K2-8 (£01 * ) 

: KC2H : 5* -CCAACCTTCAGAGCCAGnCCACATnC (S£?iJ§^55) 
sj^n|i|?ffl : Vkl/4BACK (55°C. 40cyc 1 es. Marks-i, Eur. J. Iramnol.. 21, 985 
-. 1991) . Vk2BACK (55°C. 40cycles. Marks-i. sHiE) , Vk3BACK (55°C, 
40cycles, Marks . h!jI2) 

• KPG22- 2 (gffi A ) 

: CAM1X (KT03S©^7 v-£IHr;UJ:bT-M£ L£ *>©) 
IGL1-CR : 5' -GGGAATTCGGGTAGAAGTCACTGATCAG (I2?'J§-t56) 
IGL2-CR : 5' -GGGAATTCGGGTAGAAGTCACTTATGAG (S£?iJ#^57) 
IGL7-CR : 5' -GGGAATTCGGGTAGAAGTCACTTACGAG (IS^Jg-f 58) 
rJ£0«J1 : VA 1LEA1 (55"C. 40cyc 1 es. Williams^. Eur. J. Immunol., 23. 
1456-. 1993), VA2M1X(55°C. 40cyc 1 es. itJl£©Wi 1 1 i aros ^ © fg£ K & £ V 
A2LEA1. V A 2 J LEAD ^JtT?fi£ L fc fe©) , VA3M1X (55°C. 40 cycle 

s. ffirC©WilliaBSfc»©IR^tc*SVA3LEAl. V A 3JLEAD, V A 3BACK4*» j e;Ht 
T'l^ L 7t & © ) 

ftifn^fiaffixiltill (11113 8, /ciJ3S. AiI3ffl) ©*I^£ 
^j-fci--C'94 0 C 15^. ^n^n©ql^f|^^7 L/c7-- 'J > ?*i£gl5fcK 

72°C20£K ^neti©^J^BI^-/7 v-iz^ Lfclf-r ^ (^-4->x^7 
-*±, -t- v;n^-^ ? 7 -9600^33) <D&ft-?'aU tz a VH3BACKC £ (t £ 2ndP 
CRfilstPCROifitii^^^ (HIGMEX1-1 x VH3BACK) 

^gitiUL/co ^r©if$i^^(ii.55S7^D-xmmMci!i^, jMbx* * a& 

£ (S§1 : 470bptt£, &ft/e : 400bpttifi, SUA : 510bptt£) ©if^St) 
*<^l±5^n/Co Pttt^ > h d -;UT(i^:T{C^OT|5) C & g fC # ® ft if ifl 

M^)«Mt±i $ ftttfr o tz 0 C n ^©ifH^tKis 7 # n — x y «fc 9 prep. A. gen 

e (/<* it^ 7 K) tcfc otsiu itz-fc^ mmwm&m (mm ■. Hmdin-Pstk g 

m k : Hindi 1 l-Pvui U H §M A : HindNI-EcoRI) L, pUCl 19 (SSii) K ? ? 
-©Hindlll. Pstl SBft (Mil) . Hindi 1 1 . HincIl§H& (/ell) , Hindi 1 1 . E 
coRlSBft (Ail) K ? o-^ > L/io if Is g © }f A $ n/c zT 7 x i K©o^ 
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JsiT0>*>® (Sffi'lfCTF Ltz ? D - >#) (CO^T, gUj^Tt •> - T >+h- (Appl 
yed Bio System*!) tc «t *) . if fgg tj ©£SE?i| £ &5e L 0 

• H I GMEX1 - 2 XVH1/5BACK : 10? □- 

• HIGMEX1- 2 x VH4B.ACK : 8 ? n - 

• HIGMEX1- 2 (2nd PCR. HI GMEX1- 1) x VH3BACK : 5 ? d - > 

• KC2HX V/c 1/4BACK : 6 ? □ - 

• KC2HX V/c 2BACK : 7 ? a - > , 

• KC2HX V/c 3BACK : 4 ? D - 

• C A M I X x V A 1LEA1 : 5 ? □ - > > 

• CAMIXxVA 2M1X : 6 ? d- 

• CAMIXxVA 3MIX : 5 ^ D- > 

(# ^n/c±aSiE?iJ^DNASIS(Hitachi Software Engneering) ic =fc 8?#r L fiS 
Is £T*< t h &*E?iJT'£*) , /cll> iiCit, m^©It23M4 3 2lS^'^^ 

ft*cDNA^ iffl fc h Si(*itfe^Bjffi«HiSStgSE?iJ©IS?tlT 

(HS£#'J46) {wfc^TftJE$nfc**EyiJ (*ttl7?o->, /c§111?d-> n 
A £gl2? d - >) lco^T£lTO/Sl=o^T»tfr*?T-9 fco 

2 . SRFKfSiSEyiJliiiUTffiffl S nt BE » © £ » 36 ?U Jlfi? Vr it £#J£ 

3 . *«RTaffi«Jcfc^Tffiffl £ ftTOSSEfc]CD£$!3fc?iJDI0itf-£ft£ 

4. U 2, 3 oea* feiJC Lfc*ttRlKffii«C*i^SN«H«OftiJDOEl3t 
5 . &Rj£fS«ESE?'Jfr £8****1*7 i >»EyiJ©«S 

^o&HS- (£19) K 2 KoHTttGenbankCSttS ftTi»*£5I 

**JV&tf J»rft£ ©** d i*-»*£DNASISK J: *) rr^#S Itzo VHBrJtti 
(Cookb. Nature gentics. 7, 162-, 1994) , V/tBrJtll (Klein£. Eur. J. 
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Immunol. 23. 3248-. 1993) , VABrJtH (Williams^. S5IE) ©zlIEffiKfti^ 
§VKtM-7t i 'J-«t*i:S4>i:ELfc. (lchihara<i. The EM 

BO J.. 7. 13, 414 1 -. 1988) ©«£C2E3 nfc^JiSWDWrK- £©**n i? - 
£*£DNAS1SC J: fj Aft L T8bpJ^±-ixt S C c t L TftJc L S 

^(clEL/Co DN*i;outli (Green£>. Nature Genetics, 7. 13-. 1994) T 
*ftfc|fL^DN7 7 i 'J-lFfri^^in*. 4 KoUTtt 1 (V) N 2 
(J) > 3 (D) t^-f no^a^yjBrM-^ fc&nfc* $ ntt i^ffi 

£E*J*N«i«£*tt Lfc„ *©SSmx D««©ftJ£3nfcl3«*ll«fcNffi« 
*<1&£3*U *©¥**I©5S H8. 7bp"Co -j fce 5 Koi*T(i&££E?iJ*DNAS 
IS£gffl LT 1 x^sE©7 ; y &K?i]K^& Ltz 0 £ tiCDR3Sl$© I 
fco a*£ffiflfw&oJgfI#© ? a > /Cffiffl Lfc^H7-«S[/§^o- 
> £ * IE L fc o 
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(HJ60J48) TT2F ESfflmacoffiftitfi^ (fill, Hi! « ) / -j 9 TO Y m<D 9 - 

f •> t 4 > y < ? 9 - <d it m 

■7 o (mm. mm>c) *<«*$n/:TT2(ifc(4TT2F)ffliia^c4i8 

attite^r-v-* > tit t h i4#^fe{*^^ (HI6W9) sitft^-D 

v •> >ifi^£?t7-i > t h2g (Hi6^J18) S fc(i22S£fe(* 

(HS£(?|J35) tiAti C i ^"SJ^i U & c zoi^it p-14f T2»4fclit h 
14S*22S$fefef*£i*A L^-7*xffit* (fi|g, g|JU ) itfe^- 5^^TT2(* fctt 
TT2F)ESSBBS£ffil>T. (Mil + /c II : fgfflspj 19. SSI + A g : H;5£0iJ36) 

miJPSlf^ : Kp: KpnK B: BamHk Bg2: BgllU RI: EcoRl x RV: EcoRV , N: NoU 
SI: SalK Sea: Seal > Sfi: Sfil > Sm: Smak X: Xhol „ (S):7i»f^?^- 

dK: KpnltOBiffiflt^Tg*, dX: Xho 1 3J Bfi SB ft £ril£. 

(Sm/Sl): Sail ¥■ » % Sma I ttJ BftglS {5 t & 6 , (SI /RV) : Sail ¥»&EcoRV tfjUfrfE 

.688B£ : pBluescript SKI I (I) sEfc»ipUCl8 7" ? X i KDNA 
<3i> : LoxPg£?"J 

l. G4l8itteif fe^OiSjliijiiLoxPie^J^ Atl/cpLoxP-STneo K©ft83 

{3G418ifteiSfci 1 (HJS^J 1 ) © N Jim K C r e 'J - >£'■?- — x (Sauer^. Proc. 
Natl. Acad. Sci. USA, 85. 5166-. 1988 ) ©I8*E?IJT'S 3 LoxPEW (Sauer 
b> ^ I?] U|SJ£ CAtlS^I^S 5, pSTneoBT 5 ^ X c- KDNA 1 „ 

Katoh«i. Cell Struct. Fund.. 12:575, 1987; Japanese Collection of Rese 
arch Biologicals (JCRB). Deposit Number: VE039) «t 0 ftJUif #XhoITG418§t 
ttrt-b-x KSTneo) £ « 0 tfcS L , T # o - X y illgt| iz «fc *j DNAKrM" £ ffigJ 
L /c©-£T4DNA# 'J y 7--b* (TakarattS! DNA Blunting KilXcj; 0PiJis£¥rf 
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fLLfco LoxP@^ij^Ao/:^7 X • KDNA pBS246 ( P I asm i d pBS246. loxP2 Cass 
ette Vector. U.S. Patent 4959317) fs, GIBCO BRLfct ck 0 IS A L tz 0 C<Z)7°-7 
^ ; KOEcoRl&tfSpelfflSrSB&^Xhol 'J > 77 - DNA£ If A t * CilCcfcoTXh 
oli2»E7iJK8E5 L/: bO^fffi L/c, C®&£pBS246©EcoRVtt)»rffl5ffi^±§£ 
STneo DNA Dt Jt £ If A L T 7 5 * 5 KpLoxP-STneo ~f#/c (E23) 0 

2. C57BL/6S*tn:#fiaiCtf (IgM£3tf«®) , $3 IS J * - C /c ( I g a: iS nl $ 
«k -jmsffiig.) t^fy 7 A DNA 7 n - >CD^g| 

TT2(£ (iTT2F)lfflSa(i, C57BL/6-? 7 X c CBAv ^XOFI T^xfi^TS 
5:i^9< C57BL/6-7 7 ^4*<0f y A DNA 7 n - > ^ T ft # it £ ^ 7 -y 

h^<^-^ft^t5:i!:L/;o ^ J A DNA "5 Clonte 
ch&adult C57BL/6N male 1 iverfi5fc-7 A ^'"DNA-7 -f 7'-5 'J - L fc 0 X? 

l J-->/©/;fei;7D-7iLTlJ, £lT©£fi£DNAE?iJ (60 mer) *fflOfc 0 
SliCy : 5* -ACC TTC ATC GTC CTC TTC CTC CTG AGC CTC TTC TAC AGC 

ACC ACC GTC ACC CTG TTC A A G - 3 * (E?iJ#-S>59) 

/e 7*D - 7 : 5' -TGA TGC TGC ACC AAC TGT ATC CAT CTT CCC ACC ATC CAG T 
GA GCA GTT AAC ATC TGG AGG-3' (E?iJ§-f 60) 

mmZtltzy 1*? 7 a- ^»«rLt, ffiNCu s /:SgffiJ/c -C/c i>r b tr DN 
AltfrJt^pBluescript SKIKO 7° 5 7. ; K (Stratagenefr) ^ If 7* 7 o - > 
If: (ffttC;/ : H24 : gfllJ k -C « : H25) , C tl £ © DNABrfr * ffl U T , Jil 
T© J: 9 ICTT2(^ {STT2F)ESaBfl§ + ® v 7 XJt(*jg£^©SO/=i60^-y-y 
T 4 > 7"K 7 7 L f; c 

3. v 7 ^iaWflfSHitfe^-JiSaiffl K 7 7 _ 75 x ; K©ffS! 

2 T-aa! Lfc-7^^^«t*ttjc#«i«*tt*yy adnacdc^d- k**«b 

«OF«3T. H 2 ~H 4 x 7 7 n*DNABfrtt ( BamH 1 - Xho 1 ) * 1 "CftM 

L /-cLoxP-STneoitfc? > i § l&^rc (026) e STneo® to^Tj |S] li N ftf#fiij!it 
fe^OiE^^fS] <t Ih] C |SJ £ t -> T O ho MllC©7-7 7.i KCDNot lgfSSfw . DT 
-.\ij-by hA(Proc. Natl. Acad. Sci. USA, 87. 9918-9922. 1990. * 'J x > 7 ;U 
If $ «fc 0 it A)[JilT\ DTiDf^] OApaU Sa 1 1 SBft £ No 1 1 SB (5 (C £ $ I fc {, © £ 
If A L/c, DTiife^ <B£¥^|S]te, militG^^li^^lSii (5) u |S] * i Ai 5 t> <D 
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L/c, C © f -7 7 ; KDNACU 7CHBDH5 ^Ti*4"g L , -fc •> 0 A 7 o 
7 -f K¥*i!'Dc J: 9 flfS! Lfc (tt«SI3*SSS*«ttAP , !s 1992*fi* gfcftfi] ) 0 It 
IL/:^7X - KDNAiis »IH»*Sacl IK «fc *K - H0t«J8It L TTT2F ES SB S3 
^© h 7 > X 7 * 7 •> = L/Co JBStlcft(*TT2F ESfflia©*^ 

f - * > 7'^ 7 7 - cffi|p|ffl8lil*<Sec -a 7 o - >£tftili* 5 
rcto©J^RIcft(*y / ADNA-F-f > 7 d •> rffl©^D-7'iLt ( Ctf©±Stli 
# St S 7 f 7 ^SSftaDNABrfc- <ft50(MSa*i) d ODNAKtK* ttJ^ 

T©^^T129v 7 xy; ADN'A^PCRifipi LTSfc, 

-i?>77°7^-?- : 5' - CTG GGG TGA GCC GGA TGT TTT G-3' (E?iJS^61) 

7 >f-H? > 7, 7 5 f v - : 5' -CCA ACC CAG CTC AGC CCA GTT C-3" (Efll § "t 62) 

f- > 7 s U - h DNA. : EcoRI^'{tl29v 7 7 y y A DNA lut 

K£'< -y 7 r -x •> ? 7 1/tf K i y 7 7, TaqDNAtf 'J /• 7 --tftt. Taka 

rafti^© ©£{£ffl 5 

SC^ft : 94gC, 3£. 10 - 94gC, 1 ft ; 55Jg C, 2tt ; 72g C. 2# ; 3d] 

- 94SC. 45» ; 55KC. \ft ; 72gC, 1# ; 360 

itt4S e tl/cDNA*-<Genbank©T-'- 7 XCiicfc^ ?&J PS H ^ H i n d 1 1 1 T 

— BBr-WWr $ <15 C i ^ 61 IS IT, pB 1 uescr i p t ~f 7 7 $ K©EcoRVtO»flB&^ 
t7'? □-^>/L/:, C0^7X - K DNA ( S8) ~frJPgI#^8aniH! t XholTtfJ 
lit, 7//P-x^;l/*aac»TPCR»rfr U*)550i£5*t) £flf S! I /; *> © £ 
7° o - 7*i L tz 0 7 y x 4 > /X? ? -T5£KI£gl L fcTT2F ES8MS©y 7 
A DNA* SI I8»* EcoR I i Xho I TfB ft L . 7 # □ - 7 y ft T' £ Rift * If' 
> 7 o -y h £ (T ^ > ±E 7 s d - 7*T* ttJ L tz 0 

4. v <5 xfcfcif fc^gfiil /c 5S^ffl<7 7 -©ft 88 

2 L£-777ft<*g!I « J ffittfcj; tfJtlif (C ) H«*Sty/ A DNA 

©C ffi«*<^s tlSDNABrfr (Sacil-Bglll ) * 1 TttS! L LoxP-STneoia & 
^ ©Kpnlffl{4«ro^ L t>© i 1 & &X. tz (H27) , STneo © *i ^ 77 ft , ft& 
itfc^Wfe^^fSliiSlS] e £ fc o Tl^£ 0 C © 7° 7 7 i K DNA(i filT © =fc 7 K til 
Slfco PUC 18 7°77i K?)7;l/f 7 > 7'SS{i©E?'] (EcoRI -Hind 1 1 1 ) €■ 

DNAft^ otftl! L fcE5'|: 
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5' -AATTCCCGCGGGTCGACGGATCCCTCGAGGGTACCA -3' (BE?iJ$-f6 3) 
3'- GGGCGCCCAGCTGCCTAGGGAGCTCCCATGGTTCGA-5' (E?'JS^6 4) 

EcoRI Sad 1 Sal I BamHI Xhol Kpnl Hindi] i 
C&ttLfco :®^7Xi KOEcoRI „ SacII §tf {5^ J k £ & V EcoR i -Sacll 
DNA BfrJt (H25) £ A I /c 0 iXiz. T~%tz7yXi K© BamHI , XhoIgBft^3' 
- m Bg 1 1 1 — B g 1 1 1 — Bs 1 1 1 -Xhol DNADtK" (HJ25) ^!fAL/: 0 CCDV^xi 
K©XhoI3IS{Su Sal ISB&tcJift, DT£ £ V Xho I ~ Sa 1 1 DNABrK". KpnliiJt^TiL 
fcLoxP-STneo£#CXhoI DNAWr>t L fc 0 DTitfci 1 ©&:¥:£ fate, Hijt « it 
fe^-Olc^^lSjilBlCiSli tftZo CtD-f^xi KDNAttx *«HDH5£ffll*T 
itfll L> -fcrb^A^p^-f K3P««*Dtc =f5SS!Lr:o mgllti?? X i KDNA 
1^ »Jlfi»*KpnI(c J: 0 , -lfift$$r LTTT2F ESflBUS^© h^>X7x?-> = 
>KffifflLfc 0 JB5t<Eftf*TT2F ESttUSO*^ -y -y r <r > 

?'K??-£;g|5]£l&;i£<g-o/c?n->£&ft-3-& /ci6©BR$£&f*y ,/ A 
DNA If If > 7 a 7 hffl©7D-7'HT, ii J /c -C it yV A DNA (H25#BS) 
©3' 5ffi©DNA#fK- ( Xho l~EcoRI ; ft 1. 4kt£gfcf ) ^fflu/; 0 ? - y y f- * > y 

l/cTT2F ES*fflflS©yy A DNA* W RH»* EcoR I "CfH <k L , 
7 ^ d - x y ; H S * i T 5} ^1 g t f > 7' d 7 h£fr/£0, ±I5^d- yT'^tfi 
L /Co 

faftsaite^ fii5itaift^.(*w»©ft, fss£0j48-3Ttt« l -y 

vr-f ^ -*S!lPfi»*SacII (SSit) T-*#tfl: U (fcft*-, '<-T 

t7^ a 7;ly'J-X8,y-/;-yf^ #±1±. 1995) ©^1:1*1^ 

7 xES*ffl!STT2F^a|A I /c 0 TT2F«BJj££ h 'J 7 : s >M1 L , 2. 5xl0 7 {@/ml i 
S «fc 7 fCHBSC&ff LTfr gDNA^flO*., v y- 7 7 K\ 

IKi^i 7 h mmit-f) *fl>Ti U ? h □ U - •> 3 >£frtt o /Co 960 x/ 
F©SST250V©mE *4ihidS©x u ? h d # U - •> a >-fe/l/^fflUTl'STEP 
L /Co i U ? h n +° b - •> s > L /cjffiflS£20ml©ESi£tt£{;:M L % t>z>frtit> 

? < - 7 -mmzz^t~ioommm%%m7y *y * •> + - u ( 3 > /) 
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2ftK»aifco |5]$K10. \ou gDNAfcfflofcSSf* h rr o *i 0 1 B ^ tr 300 w g/ 
■ IOG418 (CENETICIN. •> / v) £ £ CJgifc £ 1 $ & * fc 0 7~9B t*K£ U a 
□ - - It 1 76H £ c 7 ?7"^L r tl r" tl £ 1 27t 7 U - h T o > 7 ;u - x > h 
KttS £ T it 51 £ -tr ^ T-O4/5*0.2nlO»fffflJSil!! ( ESi£it!!i 10XDMS0< > / ~ 
>) II iiS L, -80°C;iTii¥SK# Lrco & 9 © 1/5(4 127v -tf -7 x > d - h 7b 
-McflflU 2 B TbI ip S L T v 10 r '~10 7 fi©M^ t>y y A DNA£ Pu regene 
DNA Isolation Kit (Gentra System*!) CJ; 'O M Bi L 0 C tl £ ©G418fiit&TT 
2F«iay y ADHA*iWIBi!tjREcoRIiXhol (Silit) T ffl it L , 7*'D-xyA 

*lft*.t*£1*t!J L fc, *©tt*176«c4>3t**<l§Hffl»it|:T* S i ^ 5 
f#/Co f?£MTT2F8BI!SRtf:f§|E]tS&;l(*i!13k -: 141 © 7 If > 7'" o y M?{ft©f£3l 
£ (1128) £W3U- >i:*T. Ir4MTT2FIEB3ST!4EcoRU Xho 1 7pj It II i 0 2 
K (a. b) *<»m$n/i 0 ffllq|»ft*.t*Ki>^Tli, Cft£©OTtl 
fr©><> K*<7«ffeL, «rfct=Tffiic/<> K (c) tfSBfcn* C £ *<^S! 3 ft * 0 
8*8131. !UU:i>H<Ta0'O K*<iH£L, St^ic c ©'<> KtftiJiR LTl* So 
H + £im3 14 DNA© ^ # $^/tL/; 0 T^fr^Cft^©?o->l4fc&m§jtitfc 
?© £ © 7 b Jlt<fa R&ft * II J: 0 IK* $ ft fc h © T * S o 

i7tf*SS£t§H)*§&*.f*ESffll}&j^ i ©^ y 7 v 7 xfpjjSt 
(HJS0IJ49) T»t>nfcin;{*M«lfflltlffl«l>l(*TT2Flffllia*il31*ailttx r 7 7 
J:0 3l^±«7> ICRs tz (4MCH(ICR) (B$n7}i) iivO^O^SlU^ 

*** LTfflE*«a«=5e^sti-fc». tt«E««iaa2.5B©«i«icR-7^ t. (b# 

f b7?i) ©^mtcfr{gi|©^m&/c9#)10<§©^ > x 7 -> 3 >ffls£fclILfc 0 
It94<l©8EAE*fc« L fcgl, 22E©^v7 x*<S£Lfc, + /-7<l(*ti* £ 
&i:fci>tiiE (ICR) S *©e&©^lcTT2FlfflSSS^©it^a (S5S) *<ffi 

febns^i'^Muofisjnso H£ l tz 22E© os^fece^^^cif^fe 
i6S{*{4€fe©8ossw±75<if^fe© (Esmmiz&mt z ) flf£*y5-7-5x-e£>o 
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tz c C©*Sa«fc9, K**affig]ffllftit ftESfflKJ»513Hi* * I 

ii-?**fit*^0t\ EsaBiia*<ft^fl«j/i:^siffliia cm?) caftiTt.** 

°J ffett # Si i > :. + / 779X0^1 00%© jt UK $ *■ * t Jtt * / 7 2d W £ MCH ( I C 
R) m v 7 x £ L iz @ & % £ * ft fc i 1 v 7 x (i t ^ T £ * L tz 3 Zti^ 

©i 1 v 7 x «S131**T* t) (HStfi^]42#.P.), 2EciE©9l£T-5£iS$ ttfc 
fit f* fits 7 u ;i/*<feiS LTi^if^.bn§ t 

(£«SflJ51) ffif*fitfilSHffl!ftiL{*]^£©2S5K«8c©ffi?S 

*4'OC418»fE«:±J7T^*t5 '9 » b ft 4 i5«£G418iiifttl*£ x ? U 

- — > ?"1~ft(i*i^ffliJ7 U^I/*tclRlg$nfc*jt*|K» 1 f5C>A<Rjj||<j:C(l:*<a^ 
s nt^6 (ffizRttl— t> , >< -f * v .=. a 7 ;b •> «j - x'8, ^ - > 9 - ¥t j > 
m±&. 1995) o CtlClo'l, ttTT2Fla»fi®ffl|5lfflft^.#S131. SUIK 
oiitSl7U;KZ)lKittl!'(l©^ v JaT©Hi££fr o fc 0 £ f\ ;i31. S141PI 
|SMioi>Tis^G418«g&S©/cto35inin-> * - U£10ft ( Z © H ft 0»J c fe o T tt 
h v -f •> > 4a g£ L TI^a ^G418»ttfiJf^«*ttl8a (x * 7 r v 
? * 'J - > ?;H±«fc $ »a) £{£ffllfCc fg & PJ 9 $ jg ) ic lft £> fc 0 3$ 10011 
©«*•?#?! L 0. 0.5, 1, 2, 3. 5, 8, 10. 15. 20 mg/ral ©G418 C GENET 1 C 1 
N\ £*ft*'tt£CESigiteHJT10B Ri]i&£ L fc 0 * ©ttS3ng/Bl©«K 

£ T- it W^ttaoi- IS to t> ft j&< % 5mg/m 1 T' (s a n ^ - fix ft IS to t» ft 
^ofc 0 C©g££ £ Kft/hS5E«JE£5mg/inl£ zfcS U 4. 5. 6. 7. 8mg/ml 
©S«ST-Bi«KG418Wtt#©jife*fT-9fco 3131. s 14 1 * ft ft fc o t> T 100m 
nr> + - Ult lOtfc IclfeSf: OftlO c f@© IB 83£t§ ffi L ± IE© £ii!g©G418£ 
tt'ES^ifi + - U2ftoo) K «fc S J** L fc„ *£»P)&12B 

&C7mg. 8mg/ml© > + - U u T W h frU o □ - - ( e 13 1 : 12 J*. ;141 : 10 
#) £ h e •>< ? T y -f I , Hfa{yiJ49e iBjttKi* DNASX ft £ ff o c Zftb 

©J5aSC418»tt»y y ^DNA€-jMIBi#*EcoRl<!:XhoI fSfiii) TifHLL, 7 
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□ - r?ffiM7 U >U<B«*3 ftfctt£1*aj Ifc* *©tt*8l31tt£*<01flc (il 
31-3) ^Sffl7b^«iSf iocinglril^o ;13lS*©6#lcoOT0 
■fr If > 7 d -y M?#T©&H£ (H28) ICTF-fo i?^STT2FaBUaT-{iEcoRU X ho I 
?lft!:^ *)2*Off4S'< > K (a, b) *<ftdi3ftfco * ffl 7 u /Ufa (5) & 81 * 
{* (5131. =141) !CfeOT!3, ±8B©'<> Ka*<7l3£L, 8r K '< > K c*<S*> 

> KbTirwl^ L v 8iS'<>Kc0*i«5:i4< : ?9*n5, 11*3 (SI 
31-3) © 7 □ - ✓ IC fc^T C ©>< > K'* * - > *<tiS 3 tlfco t'inKO^D 

(HSfi0'J52) 5t»mil^S-t^g^ttTT2FifflgSI*^ ^©G418»t4v- 77 -SEi 1 

©Bfci 

H«W51TflW$ftfctat**ttiBSIB97 (ffi*£G418fttt*M131-3) 
©G418Wttv - 77 -iSfe^ £JsJT©¥0£ J: 0 L/c, G418if£ v - ii - it 
7 © P IM (w if A L I ox PIE ?'J (H«E0"J48-1) ©R3TSB{4#SWffl!ftx.^iEHC-rCr 
el/3 > --trite ?££t;fg Jjt^ ? ^ — PBS185 (BRL) £ (ti^tl-, >< 4 
*7ia7;l/y'J-X8,y'->;-yfO/, ^±tt. 1995, & i!5 * IE £ £ > 
Hi£E^SiJffS, feSW5£©SBIS^. P255-. 1995, *±J±) CD5feKfi£l^l31 
-3-tfc^A L fc c #131-3fflia* HJ 7 ■> 1 , 2. 5xl0 ; fl/ml£ & «k ■? C 

HBStcSa LT^ £>30« g©pBS185DNA2rJD;i, ->'->'<;Hf- (/<-f*-7-y K, 
}£ft§|xx Kg ^ffluxx u ? h □ # u- •> 5 >£?rfc o fc 0 960 

F©gfiT-250V©mE^-4mmg©x u ? h a U - •> 3 > >l ( 165-2088, >< 4 
* ? v K ) ^TEPJn U:. xbnDl^y 3 >L ^liflS^5ml©ES^^ 
(c iSU fc^irfc^-^-ajaSrs Wc60mm;|§i§!i&§ffi7 7 x f- 7 ? > -f 

- u ( => - jl > lRi:t§aU: c 2BSUcfiBfla£ MJ 7-> >MI L , 7 a - 
V-mm^t W;100mnr> - - l/3fe(;fftfn-> + - Hft^/c K) 100, 200, 

3oojfflssc « * x 0 iz^mmm i tz 9 x- -nistm uafcff^-y M£ 

- §t96fi§ H'7W77*L, h 'J 7 •> >MILfc'#2-oi:^i), 7 - - amg 
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£ t i^tz487\-f l>- V TkUf-tf? x > a - h MS © £ fr -> A: 487v 7 s b - h 2 ft iz 
ZtlZ'tlffimitZo »#tt300tf /1IOG418 (GEHETICINx >/^) 
T3BRfl^*Lx ^©£MTG418Iift£*iJ£ L/t 0 * ©&H6 7 o - > *<C4 18 
££TT'$EiS L /Co C ft b ©G418.€^tt&£35mnr> + - U T 3 > 7 ;U - x > h (c 
*i h £ ?mmZ i+. t ©4/5*0. 5il©«l?fflJ& US (ES*gilfi + 10XDMSO<-> 7'v> 

) i:SSL - 80°C f; T t re o % <9 © l/5tt 12K-t»7 f- > 3 - h 7° u 

-H:»iL, 2 B Pel io s L T n 10 6 -10 7 fI©M^ b ^ 7 ADNA^Puregene 

DNA Isolation Kit (Gentra System?!) iz J; <9 39 £1 I 0 C tl b ©G418ES& 
TT2F»ttl«y y ADNA«-{WI8**EcoR! Ct/Iii) T* ?8 ft L > 7#D-xf/H 
I»iT^?fItf >7o7 h£frtt^> G418»t£itfii L £irt;pSTneoB&3lt3. 
2Kb lho\mn (7 a -7 A) T G4 18it it fs; ^ © ^ i * 51 IS L /c 0 ^OSI> 81 
31-3<cfc^Tttfc£ ft£> ^D-yAi'W^'J^-fXtS^vKii*, l&g&ft 
tc*5^Ttt^< »tb$fttt*^fco ;n^08IJ;f), ftfcG418&gftl* 
!c feoT5I^(cG418iftt-7 - £ $ ftT *> c t a* 51 IS $ ftfc 0 $ 

b K ±SE i 15]^ 75 & TpBS185DNA£ EcoRl $HfcLA:7°n-7B£fflOT^1f> 
mffr&n CftbG418S§&£ju;:7°o-7B i ^ -f 7* U ?V XtZftM 

&)t£y< > Kli&tfc £ ftttfr ofcCti^, Cre b □ > t* ± - -t? * # pBS185(iS 

Hi£(?'J48-4iC7F L fctttfeiB / 'y^T^KM- (G418nSttitfe : J 1 ©Sffl!l lo 
xPE?iJ*<ffS1-«) IcJ^JBKIEftfcff? :i*<T*5, C ©G4l8Sgt££Ul3l 
-3-5J: t) H/5ffi^iJ40©^r£(C(S oTs 4- y 5 v 7 x fcft-Sj L tz 0 rOgl, ^fe© 
* y 7 ^lOOX© v 7 X*mI bn/c 0 

(Hffif?ij53) ta(*«a^aEsai8a*^© t hi4#&&& ©six 

Ti#bft/c, fi£t£©f7tft*§l£XfIlj-£-7 7 xESlfflflStt (TT2F 
G418SS&) iz (H«i0J9) T-jj* LtzM <9 fcG4l8»ttite : f Id J: D -? - 4- 
>/$nf:t M4#$fcfe{* (ffif*Mit£^££ fr) * i 7 d -tr ;Uy£ iz «t 0 9 A 
t5, f# ton*C418Wtttt<:*iOTPCRll?#r« (HMJ9) i:J:H ht/tttSfg 
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ESfflBS^ (G418Ktt> (HStU 5l )18. 35) L fcfi *> K t* * - o >r •> >Stt 

^juiit h22#&feft (flit* IS ft a £ i ? ° -tr ;U ft (C J: «9 m A 

toe f# t" i - n-7 -f ■> >. C418~*3l9l»tt^«=*> , ^^PCRS¥«f^ (H 

35) HJ:*) h M4*Sfefe# &U f 2*Sfe&#»rfr**^tt22»ft 

feft (SrJt) ©GU##BItSe ft €>« 

(HJ£{*J53) tffill^nu hiJtWSffljSfe^^^t-USSfefei* 
j#1-*rt£&t/tf*Sftit£i :: *iiv'> ^ESfflJja*^^®*^ xfpg£(3 (H 

ft ft 10) t^U^-Si:<ti3n?= C C T» £ ft * * / ? ^ * 7. iz i^T (i . ES 
fflja***OB«8a-eS^$ns b M7t{**fta< (IlfiMlO t*U:^'Sl^ 

(i#A^&(*±rot hfi*Ot>00*t*ft5«Dt, ES8B US ft * * Bffl © £ < tt 
b hffi(**«£g£-f 5 9 

b hl4S-2Ss 14§ + 22#&£& (Brfr) ~ t 5 A £t£ft# 
£ftXS^"> XESfflia*^«5+ / 7 v <5 7. ft file 

(3ia&0l54) ft* b + 14# + 22§&fef* (Brfr) 

IP] 19, 36) H T 7ji L ^ ft iz X <0 'ff O * C C T f# y> ft o 4- ^ v i V 7. ic £ u T (i . 

23. 32) r^Lfc^ft^iOttaisns, ttz. (.nmmoo) t mm^i <dessb 
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C«)*T*5(OTs ES»I US ifcBJffl <fitbfitftfi§j§£^*1-.£, 0 e^i:, 

(H«J37. 38) t*Lfci?i;ia, g|*<*i:t I* fi*T4> fc h fit 



(H«fiW57) t M4§ + 2#. 14#^22g£feft (Br*) * t h ft £te fit ft 

(UttwiSs 25. 34) tmmiz i&mms) Tfi5«sn**y ^^ciw 

i "T SfitHT"&£ L 8$K£$ 9 ft I . i x a - -7 « £ Iffl §£14 £ L . 'J 
K-7$ft«t4« ]~3iiP B 1ig£ li§£±?S£ELISAi£T-JS;tlT-r So ELISA/4 
f* (USS^JHs 15. 2k 24. 25. 33. 34. 37. 38) i:*L/;JStlT'il\ t h 

(HS££|J58) i/t(*M*ffi**ft£{* v> xESHBBSfr fcOfctteflSite^lRfctt 
HSH?»J52-t:©<# I /;fitftl§S^I*^j££ftTT2FMl* (G418.«Stt) 

t£ i Ktftfteffiae^S:®* l /c*§i^*fl&;tft£^T©^iiiT-i5u# l fc„ uss 

M48-4TftK! LfcfitftHil? -y f- * > ? ? - ~£iJHI#!tKpn i (SSit) 
T <t L . ( ffl iS - . '< -f * v x a 7 ;U •> U - X8. v - > ? - y x < > , 
^±tt. 1995) ©^ffilcS£i>3IJ60y49i |5]$ K ±ETT2FSfflfl$** (G418SS&) ^ 
^ALr; c aiflS-arHBStC ISL, 2.5 x 10 7 ce 1 1 s/m 1 © g £ & t I 

DNA 5 #g £0.5 mloailiaSSfttijD^., x u b ? o +: U - -> 3 >-t;Kl96 
0^ F . 250 V ©HE^EPflo L fc 0 7-9B % »= & C 3 a x - £ f -y ? 7 ? 7° 
I. HJ££iJ49K/t L fcJftT'Sgftf, ¥ J ADNA£SXf# Lrc e G418W&ftyV 
ADNA^$iJPgH^EcoRI (SffliS) "CfSHtU 7 # D - X y 

tf >7D-y hS«r^i7<£i\ H^^48-4tc^ L fc^n-7Tffl@fifti#*ft 
fcULfco lsm^H129ii^t 3 »#T*Sfitf*Mfc«**ft£{*TT2FaBiaTliEc 
oRI AHtfciO l*©'<>K(a) J&<ttHj$ttfc 0 ffi PUS^SI*. ft iz fc I* T (i . C 
<7)/< > Klz»D^.T«ffcJcTfiBtc/< > K(b) A<8ftS:i*<f|gjft5 0 m*. 
gi£$*#2 , 5 (~fc^T(b) K^'tUJI LTOSo H*. £ (fl| i; (i DNA <75 ^; 
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c ft z>cd 1 o - > (i % ito«i$tti:i"t»T, it £ 7 g£ a JsJ m 

{*) !:o^TggSIH7 u;bO««*^JilT©¥HUc J: <0W& L rc 0 H«J51£ 
|p|*ftA£*ftTi8S«KC418Wttac*ffi»Lfco G418>fg9~~14 mg/ml © 5 ~ 7 B Rj] 
J§*£?T-*fcSU G418ifg£4 mg/ml KTtf igS L . %SBfl&fr £ 10- 13B % 1= 
4Cfc3n;-«:c7 ? 7 7 7° L > !SiSWI51ilRl«tt#£T*|gfc#, DNABX?# 
^il^o/: 0 fl5»«G418Sittfc?V ADNA£$iJIEI**EcoRl > NotI (SSii) T 
KtL 7#D-zy;U*»ftI&T#lli$-fr1f >7'n H&fjttiK ^fiB^J48-4 

©&m£SI32K^* s 2 fi5S*g#-C(*EI32© (a) ©'< > K*<7S£ L , /<>K(b) 
O^i:^^:i^fi$ns 0 H*, KaSG418iWtt*2 ,3,8 K*i^T'<> 
FiVl^ LTi^:. t*it>%. :n^> 7 d - > t^&lifililfc^ © W{PJJ©7 u;u 
^KI$n/; ioCTo^c tftfnai L /:frW7 U;USs*gt* 3 ft^bflbn/: 
iMK»tt**£JJ¥«TU -£ft-eft59&t>36.t*u 438* 2 49tt^ 1 J*©tt#i£ 
ilite^ OSiC 7 U Jl&i&iSt £ ftfc ? o - > L /Co :ti £>© ? o - >(i. 

attOiSS&PMcfc^T, ite-?««J«4lB©TT2Ftt«!:JtlS!LT, if 51 & £ & 

(H3S6W60) ffif*e«fcfi**J$£» (froffittMKII TT2FlfflJ& 
»*^©C418W1iSt-7 - /7 -il £?©&&£ 

fSteW59Tffl»$ ftfctaf*«ffiP5«7 U;U««» (ffig£G418fttt&) ©G418 

iftev-vj -i^&^^nmm52X'7rsitz^m^ji ^iiito C4i8it^^-^- 

ilfc I 1 © PEj # A L loxPj£?'i (HJ£^J48-1) © W T SB ffi ft & ft t§ ft £i£ C 
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tCreU 3 > t'-*---fr*it£ ; F££t;3S£'<? ? — pBSl 85 (BRD £1S«SflJ52fl3 3" 
?£(;:(;£ t>±f£<7)t*^3|A L /Co H«SW52i H«tl=» ^ tii G418SRgttflc£ 35mm •> 
•v - U T 3 > 7 ;u-x >• h h t T't*m£ It. x CO 4/55-0. 5ml£> igflfe 
( ES±&Hfi il0?iDMS0< > 7-7» CiSL, -80°C :c rats RE L fc 0 St) ©1/5 
lil2K-b*7 > 3 - h T U - h (cfiil L, 2B Wig* LT, 10 ,! - 10 7 1 <D $fflj& 
AmJ> Y J ADNA^-Puregene DN A Isolation Kit (Centra System*!) lz J: 0 ffliM 
L/: 0 cn t>©G418!RSttTT2FaU!ay / ADMA*»JR»*EcoRI (Sli) T*#j 
ft L . 7/?'D-xy;HM»iT5}Stttf >^d-j h £ <y l K G4l8fiti£ia£ 
^ ; &aCpSTneoBS^3.2kbXhoIiT)t^7 e D-7-c L , G418it&ii£i L ©l&££ 
SI IS L tz 0 



(HS£^J61) 

(1) /c «^«ESfflliai*^CD t H4#&feftir# (Ktftil 

Ml* (TT2FM. G418. t c a - □ ■? < •> > SSte ) HKD31 ic <HMfJ68-(2)) 
C*ti*) t M4£&fe{*SiJtSC20 ( t h £ ft fiMfci 1 * £ f ) * 5 9 □ -b ^ 
Si:J:!)i|AL/:c a -b >USfe£ & «t G418I1 1£ &2>il^ (i (HSS0I2) i |sj 
miz'niTZo »S>*lfcG418iftt8s© ? t>8**<Col>TIgMs D14S5437 5 5 << "? - 
fcffi^fcPCRJSflr (H5££iJ68) Z<i->iz'&m, 7.t*#8&C£^Ti^#f£{±i$ 
n/Co «kotcnf.OSi«:ig, « 3t££EStlHliattBs fh 14#&fe##r#SC20 
£Rft LTi^C £*<ii&£ftfco 

£<£t#t 6 1*1 (£&i/t#m§Is a: fiSitfc^KS^ 7 X ES«ia»HKD31-8^ «s» ©* ^ 
7voxf^li (fSJSflJIO) ft'^L/c^aiUOrro/Co if 188<1<E>£ AES 

(icr) **(DefecD*{cTT2iisas^oif^fe *<ss*iin*^i'-5^ 
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ES*ffllS©jtift©I8#'oftSIIf*ttl7ET'*-afc 0 ■? ■t.SiiWli^fe^^ 

tttt (* fi & . k m it fei 1 ^ m 7 o x esse mm a 4- / 7 jkis bI «• «j# l t i> § . t 

(3) t h 14*5fefe(*WrK" (ViWnm&G;?*: tsV) £ Z> A £&tt<*»ii!> 

/ci^i7>) xesm*** y 7v>xni:fetfi t hfct* ( t k ^ 7 » a 

§s £ W "T £ ft ft ) CD&fcfc 

(2) T-ft3¥ L fc* y 7 v 7 7 (HKD31-8M) ^&£2U2i!lg 

( # 1 ) ttz !*£&7iift6 ( = 2-4) IzggflB L „ Ifll« + 0 t h fcftiig*- (H 
JS0J14) UStl^ELISAffiT-JE* L fc. PBST-ftIR L /c ft c h^g^D^'j > u m 
fcft (->/7 , 16385) » Soiwittc ^g^o^'J > r ftttt* (->7'7, 13 
382) h h ^ ittn. t h feflE^o 7* 'J > a §Ift{* ( Pha rmi ngen v 08091D) £96/\7 
OaH^-^b-M:=-r/>n> ^^xifii^i C -> 7 , M5905) £ UD 
*.fcPBSTft8 L ifilTit U.U£fiaA., tX^T"<>l* * •> ^ tab h&S?" 
d 7* 'J > ^ ttta(* (The Binding Site Limited. MP008) £> £ u tt^UjJ- * •> 
-•fe*8ilttfct hfeS^ayj > 7§15ti* (->^'7, A0170) 4 > 4- a K 

-H/c 4> 4 (.Mi t** f- >SR!fitJt t h feS 7* a 7' 'J > a igftf? (Pharmingeru 
08092D) ^flO^T^ + ^-hL/cm. ~f l> - Y £ L . 7t*i?>-^A* 
* (Vector. ABC* 7 h PK4000) ^JjO^T-f > + ^ K - h Lfco 

^;bt^y^-i?'If i LTTMBZ ({££<- 7 7 f K ML-1120T) OiiQia *) 
»*Stt*450n>©«itKT»flB L , ftfc *i 0U 7 SU a«*fto«flCBE 

*D<Z> t H A y 7* U > IgM (CAPPEU 6001-1590) > lgG(>7'-?, 14506 

) * lgA(->/7. 12636) £7 7 ztomtfctD LfcPBSTgftttKlft*? Lfc 

LUiS*© t h ft{*i§Jt£*a6/c 0 Tgm^^20(i^To t htai*//fe 
•to' 7 il^Ov 7 ximm^OttMJgi lil?|S| l/^;U:Bi\ 4- y 7 

7 0^1»A<«SSnfc. s/:t h a mZ&*Mt h 4 t 5 7 7 z{If*A<Ki2 $ ft 



1 2 3 



WO 00/1 0383 PCT/JP99/04518 

tBLs 4i©t7'?7^ (r 1 , r 2 . r 3 , r 4) * ^Ta<fctti $ ft/c 0 
x fc «t a H SSiRt 5 c t it* $ n/co 
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S20 * J 7 "7 0 Xtp(D t h ta»«S (EL ISA) 
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T / 7 / 0 




}^ in or 


( mo / \ ^ 






IgM 


IgG 


IgA 


= 1 


90 


270 


1250 


0. 46 


# 2 


99 


370 


820 


0. 23 


# 3 


99 


550 


1460 


0. 32 


# 4 


95 


340 


2300 


0. 06 



(4) t h i4§^&(*iffK- (fct#m-tiif to £{£^t--s>fi£ftfit&mtfu 
« mxm^ o asanas** / 77-j7^b©th a* tufcwsmfcmg.^ 

4 7" U K - V CD is $ 
HMJ6}- (3) r-jfiirS*© t ri^ftr > 779XS3 (HKD31- 

SKiSW L t h ifQrtT^ 7 i > (HSA, >?'v n A3782) iJyiA^ (MP 
L+TDM Emulsion. RIB1 Immunochem Reseach Inc.) t L TO. 25mg/ni 1 © HS 

Ai§$^i§ L0. 2ml^2jir B 1fe £ iz 20M ic &g U ^ t= 2iBlttltft (CPBS 

tcs»L/z t hmmr Jiy i &miLrc 0 m?t ^©fitHSAt 

Jg£ C3£i£flJ14) (CftoELlSA&Tt&tiJ L tz 0 KSA£r n — f- -f >/L, ^ ;U * * 
v L/C fit t h Ig tf fctf* (The Binding Site. MP008) , fit t M g 7 fit 

ft (>?'-7 N A1070) . fit t Hgafctft (Kirkegaard & Perry Labolatories In 
c. 14-10-01) *ffll>T«ttiLfco &m£033K7Fto ^^ij K-vOftSlffi 
tt <5I^ D->ta#H»*ftAP^ »Kttt'fx>f< 7 < 1991 > <c 
E^tlfc^ffiCfiE^, i x □ - villi L Tli, SP-2/0-Agl4 (*B#aS!Ii) * 

4) K'c£l>PEGCTlffl§S84£ L. /^7U K--**ffc«!Lfc 0 PI B# tc ft fltl L . 

(Hfi£0iJ29) ic^iK ii^wt Hg7t7?7X©SI^rfo/;o * * 

7 v 7 x S3cDtfQ7i*(C (i 7 1 rt<920nig/l . 7 2 *<520mg/l N r 3 *<llng/L 7 4 
*<140ng/l n&Ltz Q 



1 2 5 



WO 00/1 0383 PCT/JP99/0451 8 

»£&0>«Biia£, o*B8aaa<iooEfi/Bi£ « & =t ■? N hcf (xt • 7-59 

>) £5X85JlOU HAT (*B*SiHI. No. 16-808-49) * h O tt lig/nl©G418£j& 
fiQ L fci&ifi xx • 7 □ - > ? o -x > TV fa - ACM-B) !C#fR U 

SwellKlOO* l-f'o96/\7 U- h£&L±S§lrc 0 i£«8B g «=J£f*±«£iS 
IL (££0414) !c£(,>ELISA/£(C «fc o T t h 7 'J F-vOx^ 

U -x >7' ^fro/; 0 CBB^ffiftKfgJ!? L 5 w g/ral t I HSA&ft * 3 - x * > 
7" L s ^ ;U * 4- •> ^ - Hf Hiifc h hftg/o^'J > r ffiffi ft ( > ? v . A0170) 
3rffll^TTMBZ (tt^-?^ K ML-1120T) H«fc*>fcttiLfco & *t IS © ft 3 
f&&±©iR7fel££ iSic L L . * v 7 7. # 3d: *> 74fls +/77^7 

= 4 J: 0 29<i C|l40xi^(|/; o £ HSA'M £ 3 - f 4 >/L, ^At^y 

- -tr 'fllttft t h feS 7" d 7 "J > (TagOs ;2392) ^ffluttr^M 

^oi/tHSAftftS-T. 7 'J - ^ > 7* I /c 0 4 y 7 v 1 X # 3©tt£ft&SftllfS& * £ 
C X,rt:967>:7 U - h 15tt©t*>TG418:IfR£fT -a 7 s U - h 4ft©*£§±«£ X 7 
'J — x > 7" 15<I©!1&0 x;b£J#rc 0 HAT& h iWi lag/ml© G418K «t SiltRT 
n □ ji - tU Ijt L fc 7 x jut 7 s u - h lft £> re <9 § * . 74{@ £ «fc 29fi T? * o fc 0 
t h r a£&offcHSAifc{*»ttT, IIHBS#;!><it&tt£ o 7 x ;b©M£487\ 7* U 
- h fdf^ L e b (I4B HigS L ± ?i # © ft ft © 7 77^ 7 s £ EL I SAIIJ: 
t) L fc, HSAigifc*- 7;Ut; 1 J7^X7t^ --tfffiSS L fcta 

t HgGlf/tft (Zymed labolatories. Inc. . 05-3322) , tSk h 1 gG2£rC (Zyme 
d labolatories, Inc. * 05-3522) . in. t h IgG3taft (Zymed labolatories, Inc. 
s 05-3622) s tat HgG4ftft (Zymed labolatories. Inc. > 05-3822) 
T (HSS0IJ14) Cft^ELISA£frH*iJ£ L/Co ltt^o-/lit r- lgGl*<27, Ig 
G2j6<1K IgG3*<2. 1 gG4?i< 13 7 n - > * o fz 0 4 7 5 v 7 7> = 4© MS^mmm 
hmtiUzWmi. ffllStt©^^ 7 o - >41*£*iJJe L> b h lgGlg£7 □- > £ 

C ©SSJUck 9 t r- ftftaisi 1 (fill) *#t*14#Sfefe{*«B^»rM- £GH#T -5 1*1 
£ttffif**«L 7 xESIEflSS*^ / 7?^i;t h © 7 7 ( HSA 

) ?-ftgt5:iiaoT, fig^SWt Hgtf* r fc«fc t>' a ftft{il©±#rt< 
ig*9 , ^ infect c- K "-r^T© h h r £g^7? 7 x*£CffiHSAtaf*S£'W 7 'J K 
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A 

SUS0J61- (1) -VtottltZs rt4MM»S^*a^l^t H4»ifefe 
{*$r)t (ftftgfjiiifei^ at;) & *ES*fflll&**HKD31-8K (HSfe^J 

18) T"^ L/cillQ t° a - D-7 -f -> >it^ 1 tfci L T^ -* > ft/: t b2§& 
feftiT^ (ftftflsl * jtgi^ao ) ^?ot;^i:J;^AU: : ^©*£^ 
%hntz t'a-n^ -> >, C418-*»tt»13*Ho^TPCR»«f (*»fll8) 
^a^^o iffiLf:^?^ ?-tti4S»fe<*«frfcooTttIgM*i.fctfD14S543 
©28 (H16W68) „ 2#Sfefe#»r>i-^o^TttV/c 1*> J;0'FABP1©23 (H 
J6WI12) T&Se 8»Cfc^T4a^T©v-* -©#ffia<1KS3 ft 

/Co -£© 9 ^KH13«cCo^T(4 c hSfefe(*«fHfl«J^D-7'^ffl^TFISHW«T«'?7 
ofc («0'J9s 12) 0 ^©^m^il34(i^to KH13cfc^Ttt-/o-ytz/N>f 
7" 'J *V Xt*a3tLfcSfefe#/MBT)n3&<2*«3S$ftfco Cft^©*§J!J: 0, KH 

(HMJ63) t hHf^fettin (m^filSitei 1 ^^^) hn&feVi 
ttS0U k mXtm-? V xESSlBS^© t r 22#&feft (IStt A ite^^^t") ©* 

HSS0J61- (1) Tfllfcftfcs rt3Ettt/t(*S£S&tf*l*fcJl*o b H4fSife 
$$tK" (fc&Mijiiifc^ It) fcftfcl" 5 ^ 7 xES^fflBS-t*HKD31-8ii (^S£0iJ 
35) Lfca 0 1= t'a - d v -f ■> i/jjJ&Sfc^T' v -+ >?'$nfct h 22§& 

n/:t' a -D7^y>, G418HfiiWt£ftl2fclcooTPCR»tJT (HSS0I35) £n 

mm Ltz-fyJ 7-(il4*ftfet*»rfrKoi*TttlgM*iJ:tfD14S543©2 
fi. 22§^fe{*SfiK'l3o^THIg A , D22S315, D22S275. D22S278. D22S272. 
D22S274©6fl (HJ6WI2) T'£>£ c 10<* (c fe i»t8iitc v - 
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-<Dft&fi<m&zntZo &*)2n<Di ^LHl3**ic 5*8* + IrM. D14S543. 
Igl. D22S275. D22S27405BIO-7-* -©**<Bti8$ tlfcOT', C © t*tt Hi It 
■ft^n^t h22§&fe»£at:£%*.^ftSo $ £KLH13KoUTtt t h22£& 

fe^ttHW^D-rfcicft h i4*»ei* ! »*w^D--/€-&'!rffl^rFisHW«T 

3 t^=b^C©^{il4S^e{*irK-3o^L f 22§^fei*iT)t^[5! 

(mmmu) t b2# (tfc#«su) , h# (ts(**tt) > 22^ % 

I>(i22i8&fef*£>''7 * H ^ >5Stt (Izumi-s^ Exp. Cell. Res.. 197. 22 
9, 1991) v 'W -< •> >»tt (Windb, Cell, 82. 321 -. 1995) ^©v- 

7-j -iie^OfllAtcJ: 9 v-* y 7* ho :nii (H5££iJ16, 26) K*Lfc£S 
(HJS^J62) T^ftrc. flStttfc&Sa&tflgBfcfflT* *> fro 
b H4g&fef* (Brit) Rtf2f^fet*SB£»r>t£«&1-4^ *ES!ffllS# (TT 
2F**x G418Wt4> ->>itt) £ (HStt£i]9) T L/: JSil^li 

(3 7" V X h >f v > it 14 6 5 ^ (1^ ^D7^> >»ftlT'7 - * > b 

h22#&E<* (t hfcttM A ^At^= ESffl8S£ftffl©7 < 

s z 7 ?7^ 0*4£flfti£ti8lt^« (Johnson-^ Nucleic Acids 

Research, vol. 23. No. 7. 1273-. 1995) r«lt6 3 i#^n£G418. b° a - 
□ -7 >r •> >x nO'D7^>> (* «5 uti 7*7 * h f > ) H*W&£Mi±ie 
3*1© b b&fef* (BrJt) LTi>4 C i *<PCR»W9 {%mm. 18. 3 

5) JCj:0StK*n* o (3WJ63) T'» * ft*: 1*3 ffi tt ft * « * & tf«ttfc»T 
fcOfrob M4#?fefef* («rfr) Rtf22#&fe<* ^Sftt57^ESi 
(TT2F£ifc> G418I4&, t' 3 -D7^>>it4) -f a -? 4 •> > * 4 
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I Mi 7" "7 7. h +r -f > > if & life T- -7 
t 15] m IZ (T 9 , 
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-i//?n/:b h 2# & fe f*ISr <D ^ A 



7 "7 7. ff 

<H3£l?>)6i> 62, 63, 64) Tim^ftSt h fcttite^ (irK") 
£GM%T 3 ft S&ififc^KJf xESM-t*^©* y 77^x 

ff 5Ui (HJtmO) ^-c-tf L fc^rfe iz J; 0 a 9 0 : :tf!yti5r / 7 

tii:l4^U bft<*£< (HJ£fijl4s 23. 32) L fc C J: 0 tH $ ft 

{i*A^fe(*±©t r&*©i 0 ©©^T£5©Tj\ ES*fflJ&S;fcCDBIffl§§©£ < (i 
t r- CtftSStRtfigii * tlifo ( Lonbergt., Nature, 368, 856-, 1994) „ 
(HS£f?'J37 N 38) IK-fi&lz «fc (9 Silk gilA^i: t h fi* 5 

h fc&Tti 1 ft £ c 

(1) t hl4#^fe<*irit iViftwmi&BTZSV) RVt h2§^fe(*WrK- 
(fill* ££?££!;) £EB#K«ftt Sfiffi&fcftfitls /clljte^^fflv^ 

2#&feftl£fT)t (&gU ££?£££;) ^l5]B#(c^^t SflSfcfeft&Sgu Km 
-7 XES^iBSttKH13^ <i©4 J 7 -7 O xMfi C^tfiJlO) ^T'^L 
tz^-tiiz «t «9 re, ttl76{i©ffiAE£f2Jil L/c&Jil, 20E©i L ^9X7^£ 
U: 0 W7<!&<5. ^feK:fc^T5f (ICR) & * <D B © * \Z TT2IBB §S & 
*<Dl?£fe *<|gJ6^n*^t'9^Jc J: ft£ 0 !1£L^20£<D9 

ctDif^cko. thi4^^fe{*sitfr (t/tttssae^ £ if) syt h 2#£ 
fe&Bfttt- din * it-) ^[H)a#d^^-r ortSttct{*fiii> /crjitfci 1 
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(2) t H4#&&tt»rJt (lA(*fi§Iitfe^ £ tC) Stft h22g&&<*»rfr 
0 x ES*ffl 83 £ © * y 7 v 7 x ft J& 

22^^fe{*iTit a jte^ * b v) zfflmz&nt &Mm, Km 

ite^^a^^ ZESfflia#LH13^b©*/ 57^ xft&te (^JfcflllO) ht^i 
fc^SciOftofc, itll4<I<B&AE*£ffiLfc££. 22E©i^7X/!><Ii£ 

L /; 0 ^y^iifcttx ^feicfci^rs^E (icR) s*©afe© + cTT2«iia4 

^©=7^& (3151?) d^lSfeini^i'o^J-i^WJcctlSo i££lrc22E©^> 

^^fetcs^ <s>^{cs5tfeoaB^o* t^t>-^ e s anus ©j*«©!b Anitas 

fe&lfrK- (IS fit A fllitfi^ ££t*) £|5]B#K&t#T 5 ft & St & It il, k fflSfc 
^ 7 xES*ffl83*«i* / 7MrS#Ui^, t« *> ^ ^ * * ®&©IE 

(3) t h 2#&feM77©rfr&c>' t H43$fefef*8B#»rfir£l5|li$fc A 
t£&ft&Mfil> a: MX*-* 9 x ESIfflllS** * ^ xmif K £ * t h ft 

{#©*£* • 

HMJ65- (1) T-tt^Lfc^ 7707 (KH13E&&) ^££&40B l^tll 
L, ifQ/f^Ot hffi#jgg£ (HJSfflH) KftOELISA&T'lfctb ltz 9 PBSTft 
f s L/:Kt h &g 7" U > /c flftffitt (Kirkegaard & Perry Labolatories Inc.. 
01-10-10) IWita fc h feg?*n 7* 'J > « ilfcft (Vector, A I -3060) £ 3 - 
7^4 >/L 70x|i (->/v, M5905) €:»lX.fcPBST-ftRLfcJlll7»K*4«- 
flD*., fcl^TfOU** •> ^--fr'fiSSata t h fcgE/n 7 U > ju Mffitt (The Bindin 
g Site Limited^ MP008) * 4 IM4 ^ ;U * * •> - -tf flEttcta t hfeS/D7 J 'J > 
r II fit <* ( > / "7 , A0170) ^jQ^TO + ^-Kf;, * /U * * •> ^ - Hr S 
Kit TTMBZ (ttS^- ? 7 -f K ML-1120T) ©ii&JjOIC J; 0 g£3sS1&£450nni© 
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lgM (Caltags 13000) > igC 14506) ^7 7 xii^ifio L fc P B S 

tat'IiSft^Ty 7-7 7 7.il.»*{cillS$ ft/Co 

S21 +y 77^X*©b h{a*Ig(EL!SA) 
ES?o-> +>5v7x IgM. /c (mg/1) 

KH13 CKH13-1 95 0.1 

KH13 CKH13-2 85 0.9 

(4) t H4*fcfett«»»rK-&O c t K 22S^fe»g|5^iTfr t -5 A lEttta 

a • SI 

£J£(?d65- (2) mm L/:t/ 7777 (LH13Gb*) ^ ht- -i£&49B i (c 
SiL, Jfo»4»© t .KffiMSE* (HJtePJH) KS6 ^ELISAST'^tH L fc„ PBS 
TftRLfcJiit h &g?'a 7" 'J > A ilftft (Kirkegaard h Perry Labolatories 
lnc> 01-10-11) **lWitfi;t h feg/ □ 7 'J > A rjjfcft (Vector. AI -3070) 
/?'U 777ifi (>/v, M5905) ^ JD>1 A:PBST*« L fclfilfll 
Si8£J)D;L, <J;^T^;U 4- •> ^ t hftS/D^J > umtiii* (The 
Binding Site Limited. MP008) & * tt^U* * -> ^- -fe'Saia fc hfeST'o 
yj > 7 Slta(t A0170) £ fiD X. T -f >4^3. / < — h Lfco ^ ;U * * •> 

-t'IRi L TTMBZ ? ? 4 Y , ML-1120T) »3 §*£jgt££45 

OnmOlftjfcJgTfF fiffi L> »«! * tl fc x* * i * ffl £ J#o a g gE*n © t KU/d 
7 'J > IgM (Caltagx 13000) . igG ( > 14506) * flu ?f! £ f& /JO L 



IgG, x (mg/1) 
0.07 
0. 13 
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f;*/77^x(:ht^T> $!j40e SS o * y 7 -7 X fi (* *< tt !S 2? tl A: 0 sfctF 
r §1 * a C ft £ ia » A< + y 7 v 0 x m * fc fit IS £ ft 9 

fiaEttffiftSfiS. « 7 7ES*ffl§S&*^ y 7 7 7 7 (C&'OT, Sfji>ii§jt 

7j< i feu: t K-i i.^^: t h fit ft g §E ± # T K i *<Bt8B$ tl/z c 



H22 4- y 7 v 7 7*© t h fcftitlg (ELISA) 

ES7n-> ^y7V97 4-^7?% 1 gM. A Crag/ 1) IgG. A (rag/1) 
LH13 CLH13-1 95 13 2.6 
LH13 CLH13-2 90 2.8 0.36 



(fS*fe0J67-(3)) T^$n/;^>770 7CLH13-3 (TT2FES 7 p - >LH13S 
5£ N ^/ymZo%) C*tLT, £&43BlfrbHSAi::.fc5fe££BateLfco PBS 
Kfg»Lfct MID if 7^7'; > (HSA> ->7'-7. A3782) i7^'<> h ( MPL- 
TDM Emulsion. R1B1 immunochem Reseach Inc. ) t & zS£ L X 0. 25mg/m! <D HSA 
ig«*!BBEU *©0. 2ml£liIPB E 5:fc§ d 20AI & i" L?c 0 3 S> K 1 il H 
CPBSKfSUP I fz t MiDm7;U7'; >£fejKlfc 0 lilPelfe ilcfliL, Dim* 
OftHSAt h (HJ60I14) Kft^ELISA&X&fcB Lfc c fcli£EI35K 

st, *ufeff©3H»^, * y 7 -7 7 7^ h umzmio & i > (H8&W24) ic 
et^PBGJcxaeiaiBi^Lx '^7>j K-^s-fp^i^c teams*, umm 

tfc#1007jil/ml t t£ £ «k 9 x HAT (*B*gJM. No. 16-808-49) * Setting/ 
ml£>G418£i?sflD L/cigifc (=3fc$fcI6. x* • 7o->7p-x> 7' ^ra-A CM 
-B) i:f f?L, 96/X7U- h © Swells 100 0 lf-'0 77/± Lfc» i o © 

iitRi§tt!!K t, HCF (x7 • 7 7 O > ) £5 ?6'SflD L fc. G418, HATiittR©7 U - 
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b&iz, i£S6B i iz li (iff^wel IK =i °- U > 6 It &7701 © ^ < 7' 'J 
K--?ffltt1/i;U£»fc 0 Jg*±?*£j&lX I, tcfi*H'ELlSAfcK: «fc 

o T t h fct{*g£'^ ^ 7' 'J K- v © 7. ? 'J - > 7% fr o fc 0 K t h fefi / □ 7' 
'J > A 81 ft f* (Vector, A J -3070) £=3-t-^>?'U fc*** >SR»tat h &g 
?'d 7' 'J > A IK tit ft (Vector, BA-3070) e £ {= T t* •>* > - ^ il tt 4- > - -tf & 
&f* (Vector, ABC* v h PK4000) tffll 1 ! TMB Z ({££^-7 7^ K ML- 1 120 
T) iz «fc «9^tE Lrc 0 SB Oft 2 £ £l±© n# jfcg £ 1 £ ic L T fljg L , 17<i 

®lft^x;^i#/; c P§t*7i/U©&Bli££24/\7° U - h \zfe I , IMDMK 10XFBS£ 

muitzmmzm^xtzmitzo %m±mz cusses- u>) ©^icft^BLis 

ATfl?t/T L , 16{i©7^/UT0.09~lling/ml©, t Mg u t Ig A %ft-o%£ t h 

fit»©ffaE*<«E$ nfc 0 (Hi^f'j33) tc'^tN, ffcHSAt h a n©fcM £ mm. 
®mm& (sis #?d - >tt(*n»»f^AP^ t*»ttij--r x >x-r -7 < 19 

91> K:E£ ftfc£&Kftl'', PB^ftRS*ffll^T^n-->/Lfco tTtHSA t h 
A ttBtt'W 7" 'J K- v£2? n- >»fc„ 

rt?£tefii(**ai. mmxm^ o xzsmmz%L&~-±-? o xmzmiz® ait Km 

«!8$*lfco t fcHSAffil£*l»K*f IT, fit 15 # H ft t Mg« fe«t Ig A ©ft# 
ffi±£*<fi :Ki *<5tlS$ n/Co J^::o4-/77^xfr^h h I g ^ i 1 g A 

a> b^HSA^gftfc&^gtS'W 7' >j k- vj&<f»t»n* :i*<»B*nfc, 

Sfc&fe{**<ii3lift£^--a-£ftofc*iK HAT£3San-£?\ G418£ffl^T^ 

ofUS ^-fyj h'-7^1jRJ!ii:i4Ki^f^, 

& i -z- d — v^fflgS/^'HGPRTif ^ (hypoxanthine- guanine -phosphor ibosy I trasfer 
ase) *ft-»Tl'4iitt, HATS$RC*fS]§ ttfflBST* T k<gffl^ffl<fc -5 
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(H«£t*J49) TMl^ft£t±i7Cf*£§ii£-(Hi|7 L/JUfc«TT2F«!Ba#a** y 5 

■t-fymVr (Hffi^l49#BS) „ tfn ft * © i/t f* M it £ (Ki tamura ^ . Nature. 35 
0, 423-. 1991) 5©A?«T£'fTl^ Biffll 7 1/ ;Uj&<fc» L s i *©*!**gtttt li 

*»il/4T* o x SIS 0 ^C^'i £$§m(*Kitaraura£, Nature, 350. 

423-. 1991#.B?.) 0 

(1) ffiftftlft J -J ? 7 *J bv9X£gt©5tj7 

(1£S£I?'J49) -CfPStLfcrt«Ett!aWmtt>TrlW7 U ;l/*IITT2F»IB8**S** ;< 5 
v •> *© + 13© 9 ^IH^-e^T ©i:oi>tff >&?tFr£fT*£ ^XS7 U ^£ 

«fc ft 5^7 ^ x ico^Tif-'f >«?#t (Rtt^J49HJH) v M rS * © fit ft */ 

®i4 (-7 9 7. « ttOELISAWflr teHJS0J75#!Ss Kitamura^. Nature. 350. 4 
23-. 1991) 3?©a?tfr£n o S«7l/^aL, S #©ttf* £ B i A £' 

K;fetfS$££teKitamura£. Nature. 350. 423-, 1991#»B> 0 

-f*£:b*>. fcf*Sffitfffl7 U;UfcffiTT2F*fflllS**«fc ^ t/C ft fi si / -j 9 ~T 0 h "7 
<7 *2&gc£if 7z;t £ c i fi<X* I fce 

»*ttSI«|-CfiW Lfc**S£<*«titflfc©£Etw.fc t)» £ft£K£* y 5 v 
nf^ficflcSii irfijfflT £ *o c ©il£ + y 7 v ^ x (cfcor a^iW^i 
Blffllia(i(JiAi->iA LfcESailia»wS*"t So RAG-2*Sv^x (Shinkai^>, 
Cell. 68. 855-. 1992) H , tilfe W « BfflllS £ § £ ft 5 C £ A<T § ftil© v 9 
x^8EfcCOlft«UC|^tt(Z*lffl"C* 4o C © > 7. r C fc ^ T (HMW62, 63s 
64) T-»^n*P9ffittta(*:*aSCfe«l^»^o t K 14# + 2S * * t» tt 14# + 
22**SiMil4#+2#T-22*Sfefet* (Brit) t 6 ^ * ESfiB BS«£ *r ffl 
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0U (2#&fe{*±) s 12 IS A (22SSfefef*±) iife^-J: t htt(*££g 

(2) t h2S&fe{*SB#»r*&t/ t H4#5fefe#«J»Brfr*ln|Np»wRJ#f 

r;^ y ^ v ^7 * UH rt ic ij 5 5t£ t h • £4 

(HMJ62) tlfcES«BJa«KH10*Ua«67- (1) T'Btft $ ttfc ffifc 

W65- (J) i@»'iJST*y77^^||Lfc, 7il^© + y 77^x^ 
£MU lfoflt*©t bfcft;f££ (H»J14) (HJ£0J65-(3)) (c^^ELISA 
ffiTtttiiLfco S*€r3l23ii^1- a t h k §j£ £ tf 11 1 tz ti r II £ £ t; 5E £ fit {* *< 
^y 7 -7 <5 x m it 4 1 tc if IS £ nr: B = fcfeg^£lf ±K<cESfllUIS£i£ XI" * c £ 

icto. BfflisttEsaia^t>©*^jfrsfc»N fca*y?$i<fi<i^i 

H23 * y 7 vt7 x*© c h fcftilg(ELISA) 

ES^d-> ^y^-^^x ^y^m% IgM. k (mg/1) IgG. k (mg/1) 
KH10 CKH10-1 6 6.1 0.17 
KH10 CKH10-2 3 1.9 0.4 



(HiSffi£'J63) Ttil$ ftfcES*ffllia**LH13£ll;»60|67- (1) Til ft $ ft/cia# 

77-)^ffSLf: (HSS0J65- (2) t K «fc 4 ) 0 H£Lfc*y 5 

v-7 *£»5Si6i::«jfli l, Hn^^^t bSi;&zgjg£ (SSJtefflU) (HiSP'J 
65- C4) ) Icft^EUSA&T'&di L fc» Sm^S24{c^tc t r A 81 <t ju 0 * (4 
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ES?n-> ^77^ */7l?i IgM. A(mg/1) 

LH13 CLH13-3 35 51 

LH13 CLH13-4 85 32 

LH13 CLH13-4 30 27 



bs©#sk 

42) t h 14*ftfe*i:ol>t fettfr^ffl ^ 5 C i i: J: D f R^Ofei 

© pjtett*<K * s c i a^ss ns, G4i8isttiie : f t-t - * > /$nfc-r > ? 

n'it F 14SSfefe{**ftl^t'4A9/S14» (fSM9 ; Tomizukab. Nature Gen 
et. vol 16. 133-143(1997) (Cfe«&£ftTU*A9/14-Cll&) i:ootJ;*)»l 

Wrfr-ftt h 14§^fettrtt;iSS? a- >©|igt©/ci6. A9/«14»lS!ft300fl 
£10cnr> + - H:!ilLTt5iU lOB&CfcbSi L fc a a^-£31fi £ v 9 7 v 
-fltz 0 ztit>(D >7 a - y £>0 ¥ J i ? DNA£s8SSl I* (Hffif^l9) 
^/£T14#^fe<*^^S^^7 -f 7- («3SfiW9H^$n/:18»© 0 5PCU N'P£ 
RS<168> fcJB^fcPCRKflTfcfr o fco r©£§llx 1* (A9/SC20) tcfe^T16 
ff^lgM. 1GGK IGA2, 1GVH3© * *<fc til $ ft fc 0 s/c^ t H4#Sftfe(*&R« 
-ro t 7&®<0-?- n -T**D14S543 (Science. HUMAN GENETIC MAP (1994). 
i£gSE?'mGenbankH©-r- 9 <- X «fc <0 fcftUl*nfc:i4^, -©ISt 
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SC20SrfrKoUT t F & E 5 ft 7 ° - 7 ffl l F I St (Tomizuka^, 
Nature Genet, vol 16. 133- 143( 1997)) ^I7t/: s rOgIC©^a->(:« 
i>T, 3 > l> □ - ;U < -f > ? 7 F Uft % Ef# £ a ) i Jt & L T 7° a - 7 '(= /n 
-f 7" U 7' * X f 5 $ E f$ © If < X t< 'h $ < 'iotl^Cc^lIctl/:, T 

A9/SC20ttWrfrft$ tltz t h 14ft &E{*£ £ C C i frlllS $ tltz , 
$ ^!^SC20ifr)t^' t F 14ft£fe#*£©-fe > F a ^ 7E*J £ £ V C o l^H^ 
Sfcfc, A9/SC20*ffl|gfflSfc&f*«*£s =>' * •> > - 1 1 -dUTPT-fllHI L fc t F 
14ft, 22ft -fe /hD/THIWya^f?^ F DNA ( 3 7s * A -f * «fc *) ffi A ) £ 
7 s □ - 7" i L 4 7" U 7' 4 X$ ir . #^>CBb; (Tomizuka £ . Nature Genetics. 1 
6. 133-143) HE«S*lfc^ffiJCttoTFlSH»*T*fTofco ^©fSH, _t§£7°o 
- 7'i ^ 7" 'J 7' "-f Xt 5 •> 7*^ !2$ *u SC20WrK**^ t F£*©-fe>F-3 

^ 7iE?iJ~W t £ C i 1)<*R hti-t U r> rz (1136) 0 

(2) 14ft&Eft (*rfr) ©TT2FfflBS^©S^&tfTT2FlfflBau::iotf 

14 ft&E{*®r*©TT2FM-.© i 7 □ * A tt &fe{*&48Bi& i LTA9/SC2 
0tfii\ H]5S^i9(C^ L fc^feT'fT -a fc, G418 (300/ig/m!) S$R©t££5# 
(Bitttft^llfco cnij>©ESaiIia«^o^TiIq|«mcPCRj»«T (*«SW68-(1)) 
fc «t a- F1SH^?W ( t F &E&#Mft 7*d - 7*figfla. Tomizuka-i. Hi IE ):::«£ <9 t 

F i4S&E{*$T)t©{St#~5ItS I iz, FISH»*f ©ft*«EI37Ji ^ t » 

SC20 «r)n**t;TT2P(SC20)-21«5JCo^TG418*«ttl»ill!TftJWPfl«*«-JT^» 
C©fcf*»Cfctf *SC20lttfr®«fttwOl,*Ttttt L fc, 

TT2F(SC20)-21tt£iMtRJ&fl& (G418 300^g/ml) TlilFaligS L $gtR 
iS«flT45B IS) ft ft %S L ( IB § K8fSftfRT'tI;ifl| §') 0 JHft(h 15, 30. 
45BgK, 300-1000<i©fffl!!2£35mm-> + - U6fticf§ § , * © 7 *> 3ft SriMiRiS 
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o->*-uro3D--ao)&ft (A) . # aft & # © 3ft # © •> + - u © = a - 
-&©£It (B) J:»JSfefe{*S#¥ (A/B) £*#/c c . itgotfe, t h2#£ 
fei*S*W23»rHr*#t;P-21 (H&PJ40) K o fc l§]1* C«tRi§«fi*iO. 75 g/' 
ml puromycinA 0 ) teHl^fr^. * © & £ £ 11 38 K L „ 038Jw^Lfcfiitt 
30©&£ I fcfSf*©¥$llT-fc * 0 ^OS*SC20tt45B W©*»iR*(*T©i§ 

ZfttT'lz, t b Y&fef***© Al^fe* ( t b Yfi^-lr > hDyy^t 
t;) £CH0 (/n/» * * -sg$t3HEB$) ^DT40 ( — 7 h U B U >> < EJc llfi 8S ) . ? 7 
xESM^ffA L /cfR££<& & (Shen^. Hum. Mol. Genet. 6. 1375-1382) 0 
^iStR^#TicfeuT. *©AISfefefcttCHO± DT40Tli$5t K Sft £ fttl^fc 

fe{£©*d<, £jE(Cft&$ ftTl^fco C © C > ^ t ^ft>hD/7(i7 
xESffl!S*T*ic£T**<l:0 7«&a<iItii$*lfc (Shen^, sulE) 0 
±IE©^mHSC20©ti^ t h *5fc©-fc > hoy7T4544<b (H$S0J68-(1 
)) s v >> x ESSffl mx- ft t K %m X tb 3 C c £ 7]s L T u 5 0 Pliict K> ho 
J TZSVZ tn<-nk®2tiZ>\m%\K (Tomizuka^, ME) ©il£^££t*^ H 
^ti/:C iJ&^ES«BI!Scfc^« t h £*&fet*©££14(*§fcfef*©ai®«:. «k (3 SI 

J£i±©tt*«ktK SC20®rK-ttv7x{§#^© 3 f fei^Affl©-^ * - i Ltl^ 
Ht C W ffi T- * 5 1 i ft* $ n 8 

(3) t h u#^fe{* (Wrfr) ^mst hummkfr^v* / 7?^f^i 

HS6^J68- (2) TBTf#$ftx t h 14*ftfettWJt©ftl#a<StJ83*lfcG418W 
t±ESM}*TT2F(SC20)-2l£dfi&x h -y ? «fc 9 t£ ± l 7 \ ICR (B*? b7*±) 

si at -7 7 x©^ie(; j: o » is>nfc8amajwiEcK*fc u io~i2fs& a l es$ 

B OjRIS ICR "7 9 x ( B * *? U 7tt) ©^gCfrffl©^**: 0 )ft lOfll© f > 
x ? •> 3 > K * » *I L o 
§tl88{!©£ AKS:»i L 22E© 1 ?- v 0 z A<g4 L fc. + 
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^fetii^tiiK (icr) fi*©efe©*«wTT2aBna**©if^fe 

S*5> f»n* A^i* tiho m± L fc22E© ? ^feKifl £, frizWf £ 

fe©g&#©£<5>, 5, ESfflia©JliK©8Si6'S>*lSB(*(i20Et?*->fco "5 

;®glJ:^ t h2SSfefe(*«B^»rWr^«J#f SESflBI!a*TT2F(SC20)-21tt 

5ii^©+^7V9^2E (TT2F(SC20)-21fi&, 4- y 7 SUOOJk C14m-16. -. 
17) J: 0 gift L mm 4>© t h tSTLi* I gM^ l'gG*K£ (3SJ60U4) i 
a^UTSiLfco S^^^25{i^^o 

H25 + y 5 v ^ ^4^© t Mfcttt/ttta&ag (ELISA) 

^y^v^A 4-^7$% IgMCng/1) IgG(mg/l) 
C14m-16 100 7.9 1.0 

C14ra-17 100 6. 0 1. 3 

(4) t M43Sfefe{*«fr£«l#"f * v7*ES*ffl3£ (TT2F. X0) 4*^/77-) 

(H*£0J68-(3)) T-»£ttfcflf* y 7 "7 7>© 9 *>C14m-16. C 14m- 17 
feO^y 7 '$10050 Co^Tit ICRv ^xiC^EfU 1 ) ESIigSS ^<D=f- Rd<S 
4t5A^*HLfc. c ©^IStc^^T ICRil 7> ( T ;U t* 7 , 
i 1 (C ct K> U^y^O X*©TT2F£fflJj£ (If £fe : fttt) * * © W?- ^ ^ li 
if£fe» ICRft*5P^-* x £ (iSfe©?- 7 0 7>fi<M£.? h 0 C cd 5c IS «fc o TS £ 
tlfc^pJIfetel 1 ^ Xlt30E©-r^T^'ES*fflfiSA^©^fe-e*> 5Sf L 
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SILfcy / ADNAKouT t h JfefefcU&frOfcftfcPCRffiK: «t OlfcltLfco TT2F 
(SC20)-21T?¥aE*<HIE$tlTl»438O^7 -T v- (IGVH3. IgM. D14S543 ) 
ico^TPCMIMfc'fTfc 30E4U0E (3350 »zte^TTT2P(SC20)-21 

T *&fcB e titz3m<V v - * -0#a*<Kffi$ tircc tUt>^>, t rl4§&feft$T 
STT2F«IIS»TT2F(SC20)-2l3&<*y 7 "? ? ^^TtftfiWACSP^ti^ft 

t h 14*!fefe#*«i#tSCi*<St!g$ny:lOE©*y 5 B9 
CcoUTi'/f *© t HJafclgSU IgGCD^HJ, «t tf£fi£ JiiT©iI ! 9 fT 0 fc 0 

JS0H4) c H«lcELISAfe^ffl^TttiU Ltz 0 (S26) , m^tz£X® 

S26 + / 7 v O x*P<D t MfiftlgMfc «fc cMgGzgg C ELI SA) 





v 0 Xfilftg^ 


IgM(mg/l) 


IgG(mg/l) 


CUn-16 


16-5 


12. 9 


2. 2 


C 14m- 1 6 


16-14 


3. 5 


2. 2 


C14m-16 


16-16 


4. 1 


2. 0 


C14B-16 


16-17 


5. 5 


3. 9 


C 14m- 1 7 


17-7 


5. 7 


1.0 


C14m-17 


17-8 


3.6 


1.2 


C14m-17 


17-19 


3.5 


0.75 


C14m- 17 


17-22 


2. 4 


1.4 


C14m-17 


17-23 


5.3 


1.9 



7i»)RA) d 52 E2 L , il£ L F2i 1 ^ iz o i> T ±12 tc ^ L fc 0lS DNA© PCR8? 
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tiT&tfs t Hfl;*//«%§i»«T*t7ofco *©&m> ais*T?30j; (142E4M3 

Etfvr-f 7") s fttJIftT'33X (60E*20E-t° v f < 7') WF2i 1 ^(cSC208)TK'^ 

e ii l i i # en is * n , 

(5) b F 14#&fe#irJ+<A-? * xfitfnifcij 

(Ha£PJ68-(4>) iifc^TSX?#£ fl^SC208frH-*r«t#tl>Fl^?^3E (3126 
* : 16-5, 17-8. 17-23) * "7 0 x @ ft (I fe (j 5 SC20K Jt litFr H ffl o fc 0 

v 7 n ;b-b i K < 100 jti g/ml) £0. 3ml JltJgrt L , ^ ft 8fc B K £ «3 £ & 
?E$*, Si. IFF IBs mm. ft*, »IS*rfatb L rc« < t^TOffiS^ 

PBS (-) T-zfc?*Lfc$, i&«£Jj?Slffi^"* i "eHBfr < 1ZJ D , KC1 ( 0.075M) II 

«k t> i5£ra©{£Si&3N ^^yrii^Lfco ^ ^ j 7mm<D±m^m^xmt 

at)»* i £-ftJ5StLfco FISHPffttib ^£f*#fii«l^D-r (Human COT-1 DNA 
) (Tomizuka^. Nature Genetics. 16, 133- 143) KSEttS 

titz?j&izvE -o Tiro fz 0 mm. HTM, ■nm^-o^r l d&&lzm^tz2Q®u 
±©Fb1$&{ioutv yi- JKDfetiiz tiz to (H39^ -) , tttiisntt^fc© 

(0 39* -) 7 > F lf£ftS£HtiJ L fc. »#i:oi>Tli, 

fl^c^IL, S10fl£i±«wO^T* O > F L«fc 
*£3*tiilfc 9 ^©tSU, 3b. ffFK"CJ4 3fi{* <t t> lOOXifi o Rft^fc ^ Ifco # 
«t#i?©{gT*<lg^? nfc c "flUKT-.ti, £-&&#.S«tT-80-lO 

ftmzmi IK* *©$§m<i. 16-5:985L 17-8:96SL 17-23:98XT'» o tz (§* 
50t£tS (I ootf X F ) o 

(6) b F 14§&feftBf?K- £V) ©lAia^ ftttgifil 

B 'J ©££<l£4f fctftl* U iliSfei 1 / v ? 7 * F -? 7 7 (HSfe0j67-(l 
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)) li(*«14fe«SE£te"? fiJtJRBU ><<Wfi<'Kim LT^SCii:* 9 ffi f* * S £ * 
5;ii<Titt^ C ©^m^^ietc «fc >5,SC20irK- ( fc h ta f*fiil ig g 1 ?- *• a 

(H$£(?'J49) "C f£ fiE L fcrtStttat**tt)ii!l7 U ;UXfflTT2F*II!S**&*4- / y 
-? 7 z iMCHUCIOv 7 x <h ®55Ei:i 0 ilbn/:tlC 9 *>l7t£fe£^-T fc©fz 
outff>PlTtn'a'XS7^^ i> «1S L fc o <# t> ti fcfct* 
fi8JKffi^-ra££#©llf H<*£ ( HJ5fe0]68-(4)) T'» S> ft SC20$rfr 
SFl^&ttfil* (17-7) ££i£Lfco tOlSS(l^n/;5EOt79X!:oot 
SC20BrK-S^ftSOfc*©PCR»tfT, Ifllfllf t Mat**/8U 7 81 M 5E * n fc 
(Hffifl»i68-(4)) His =2. S3, S5©3ffl<*a<SC20»r eo<HIS£ 
ftfc (527) a ttz. mm + V9 xftft mfflggfttfT (HM75) ©&H, 2k 
;3^v 7 z /i IjiPi&Tfcft "&rtffittta(**af^ac-3 * ^t'« 5 C t 7)<7jk£ 
ftfc (H27) = cn(*5®ft©J^m J; OPIS! LfcDNA£ffl^fc^'><9?#T (USS 
£|J49#B!) ©££Jg£-i£lfcc t h fa#M#Kfctfi $ fttt 

l^Tli** t hft&wil (310 mg/1) , r II ( 860 mg/'l) ft 

fc 0 £ fc, (Hi6fl»J29) t h rt7'?7A0Si^fff, 48© 

*f 7" ? =, x ( r 1 x r 2 , r 3 , r 4) £ "f ^ T f£ & I fc 0 ft c fc h w II © ;I K (4 
IfttS"? 7 X(cfc(j-i>"7 7 x i/II©if £ (Mendezi. Nature Genet. 15, 146-15 

6 (1997)) cEatco t^^^x c ©i&nfc (trt ffittfisa«e^ ©xa 

JC «k (B'J >^5?C^S : Kitamura^. Nature, 350, 

423-, 1991) i^-5ffitt*<t h 14&fe#»r>i-SC20 (ft frSflilfci 1 * a C) ©^ 
AC J; «3 felt Stl, J/Lf*££te&tfB 'J j&<IhI« U::i^iLTO 

t> o 
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mfr^m SC20WrfrRft 

1 

2 + 

3 t 
4 

5 + 
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^X^iii t h lgM(mg/l) t HgG(mg/l) 

Sk&mR&LT 0.33 

+ 8.4 5.3 

310 860 

t mm**? mm-itt 

r 4.8 0.86 
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(1) ; 7 D -t ;H»£*-fiJffl L t h 22$ &&<*©&# ft 

t K2#^fe{*iTfr (H$&£ij42) s t M4*Sfefeft»rK- (£&W68-(4)) tt# 
C7^^0|Ai, i 1 $ ^ © £ig # |g £ $ ft c c ^ b s t h 22§ %k & # (c o 

*<^!t?.3ft4 0 5 i^fgijg^ct H AOBSU 40-80 

''®^A7 D - > tt»^i^(z»r«-ft$*lfc t h c > ft 

TU* (j¥tt*i> Hfil f£i£ 8£ vol.35. No. 14 1990) ^\ C©5i&£fiJ 
ffiLtk h22#5ftfe(*0»rfr<k*tt*fee 

i ? a*jum&m® (nnwi) z'n-.tz&m, 73fl©c4i8»tt^ n 

ft/Co f#t>ftrc? n->J;i9^y i ^DNA^IUgjU Ig A 7°^ v- (Ute^J 
2) £ffl^fcPCRfc«fcOX? ';-->^Lfc 0 t HgAjtk^Gm lTWc67 
?n->i;oi>T K 22H^feft±©8?i© "? - 77 - (D22S315, D22S275. D22S28 
0. D22S278. D22S283, D22S272, D22S282, D22S274 ; 22*Sftfeft±T<DI«flEttNa 
lure, vol 377. 367-379. (1995)£#J& 0 7° 7 < v - OiggE?iJ teGenbankH© 
f-'-^K-x J: *) A#) ftgl$7°7 >f v-*ffl^/cPCR»«T*ff fc s -r®i£H 
25 7 n - > i:feOT7- 77 — © — fig36<7H* LTl^Z: d t frS> , Z ft £© 7 □ - > 
^*J^r22#Jfefe(**<»r«-{tLT^*c%^t,ft^ (1240) e 7d-> 
#22(1 Ig A <t D22S315. 128(1 1 g A lilft© -7 - -h - tfffifc L T l> £ ©> ^fc t> 
'he teSrfi- K o T H S i £ ft 5 (1340) 0 ? □ - >;28i:o^t h h £fe 
ft^JlftTn-^ffl^/cFISH^fff (HJ&0J18) SfTofctSa^BUlfCTS + o C 

T 7* D - 7 K /n y ij f 4 x t £ &fe&© -9- * X j&</J\ $ < £ , r $ C i A<tl£ 
£ft£ c t*£b*>s i ^ *Sftfe(*©»rM-<ttcj; fit(* Ait 

(2) 22#$fefef* (Wrtt) ©TT2F$H)ia^©^A 
22g£&{* (Wffr) ©TT2F*BIII&^© £ 7 □ -t ;U*$ A ft 2K * L fc 7J j£ T 
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itt/;o &fefc&4SBIS<!: LTIi322, & J: cf6- 1 £ ffl l* 0 ?d->32 

2, A9/322 (6- Dfco OTIi h e * - 4 > > ( 0. 75 « g/m I ) SW, ? d - >S2 
8!cot*T(iG418 (225jt/ g/ml) iMiR£ n ft^ftl3# ( ? □ - >;22=fc 0 ) , 
5t* (6-l«fct>) fcJ;c>'3& ( ? □ - > 328 «k *) ) OHi|iJ»tt»*?»fco - ft £ 

©Esamsaticon-c (iijsw69-(i)) £ iHUUfcpcRa?^ i^FisH»«T{c«k u t 

(3) t h22#&feft SESffllia^^-iO*/ 5 xftg! 
Hffi£'J69- (2) T'imSft. t h22S5fefe(*OffJ#*<illg*ftfcHI»J»ttES 

aillSttlzo^T (ISiS0»J3)-© J: <9 4- y 7 -7 «5 x£ftSS!-r 5. 

(4) t h22§^&(* c»fJt) ©^b^ogs 

•Too S4t454feO?7f ^OKS«tOSSI!!Lty/ADNAi:o^Tt h 22 
S«;fe{*Brfr©ffi^€rPCRftCi CHJ6^J30s 42, 43$ JH) 0 t h 22 

g&fe&£> <> l Mi *-©&5#Uf£-£{$f#1- § v XESfflja»tt (H3Stf'J42) Stf 
(HJ££'J43) L fcfi 19 7 v ^7 xtfTSIftiflttW^* -5 iMiff ? lz$Hfc 

(H*£(?|J70) t h 2#&&#l#ittRO'14S&fe<* (Brfr) ^H^Cftftti? 1 ) 

(^36^42) &*iMi (Hte^iJ43) T(#-iftfct h 2§&feft$T#£{3}#-f 4 
•?Ox&®it (HJ6W68). m^txtzt M4*Sfefe(* (WrK") ^§Htov^ 

is^5cEt z> z tiz±>o%.£nh=f--? <5 xcDKm^ 'ommitzf s adna^pc 

Rife* (H«J9, 42, 43) CJ: U, t h 2§&EL#g&7>lfT£- S t h 

(fSiSW71) t h22#&fe& (Brit) RC/14S&fef* (Brtt) * m 0# (c £ t# t €> 
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(H«fcW69) T'» in4 c h 22#&fe{* (KJt) £f£J#-f 3 v <■> x%®t£ (H 
T'il^nS fc H4*fcfe& (KJt) t57^ x£!5t££S21- -5 C 

42. 43) ct 0 8? #t L T > t h22§&fe{# (Kit) SCft M4#&feft (KJt) 

(HS&0J72) t h2§&fe<*Klt. I4§&feft (KM-) Rtf22#&feft (KJt) 

(HS6W71) -cn^m t h22#&feft (KJt ) &tf fc h I4#&fe# (Kit) 
* -7 0 x£l?t£ inmmtt. 43) tilbllfch h 2§&fe<*K)t£&ft 
t^79 x^St c £15"^ S C i (i i: ^tsn^v^xoKIJ: '0 mm Liz?' J 
ADNA^PCRS^ (3SI6fl9* 30. 42. 43) H «fc <9 & ft L T . t h22#&fe<* 
(Kit) Rtffc H4#«fefef* (Kit) Sy'b h2#^fe{*SB^Kit©3eo t h 
Sfefe(*«:|Hli^»c«J#-rsfi**f*s„ &4tMi (H;M70) t}#bn|,t h2§ 
(Kit) Sy't H4#ftfe(* (Kit) 3 "7 9 x^^i (HJ£#ij6 

9) THinst h 22§&fe#Kit£«ft-f £-7 ? *3fc«5 £ £Et" * C <!: K J: r> 

t h2§-14# (HJ6W70) > 14# + 22g (H$S0ij71) . 2# + 14# + 22# 
(H$S0J72) &fef*£#ft*5-7*x3Rtt£l*j£te!fcf**«U $1 il/c it £ i 1 £ 2. 
SLT^*-7*x£tt£«*)igL3EU th2# + 14#. 14# + 22t. £ (* 
2S + 14#-i-22SSfefef*£&# I. ^ofi£&ftftfi§lii£^£L s 'S£fg * 
K»CoOT**T* * 7 ^ x£*35£PCR8?fti| (HJtEf'j9. 30. 42. 43.) Id J: 

(Greeiri. Nature Genetics. 7. 13-. 1994. Lonberg^. Nature. 368. 856-, 
1994) o 
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(1) fU&£i]42T?# £>n/c t h2f^fe*lrfr^S^t^70 : 3g£ffl42 
izm LfcKSDNA©PCRjW«Tfc«ka f lfll»* t rta(**ai5Sa*mai<l:LTfc h2 

(2) HMEW68-(4)T»bnfc t h 14#£gLftlifTfr * v 9 X&!jft : HJfc 
(?'J68-(4)(Ctf LfcfLSDNA<8PCM51fr*> «fctflflli&4 1 1 hft {* ju IS IS H £ }g # <!: L 

(3) ll^£i|67-(l)Ti#^ft/cft&M/ 7)70 hv^xigt : HJg0]67-(l) 
LfcKSDNAOIMf >B?t/T&t>\ flirt* ^ 0 *ftf* n «£S£©Wil (H&ffl 

75) IwJ; £.M$:S#** fcl.Wi'^-r afl{**«£ 

(4) flM^80T^ft/cttft /c §1 / v*7*j h v^x^gt : fU£#J80K^ t/c 
Xit^cSlMi^fD) £l3l$K:&8t 3%&t<Z>fi£££fTo /c c _hIE4£8££ 

©£H. 1&HK23 r2S&fef*»ftf«ft, l4Sftfef*»r)t&J#. fitfltSjS^a* 
ift(*«8l^a^-rDj SO'®{*HK29 r2$Jfefef*»r>t&ft % I4§^fe{*^r)t 
ia{*m»^a^-rn*4^(4S^a % ta(*/cfiS^a^-r Di £f#/c 0 HI 
&Efc«fc *>»*n/c r2S&fe{**rJt«ft, Ug&feft&rfr&ft, Kftli^i 
^f-Dft5^tt5^S, fii(*«a^:ai?4Sj ©ilfe^leXlft (HK28) t) 
l!42l3lfo^*§fc<*ifiiJg&a':®£;^ ^£^t* HU3(DtfRm<Piz litbumttb 
it Z>UZ>%£ tit h K(**<18mg/l©2ggT'^{±S $ ft/c (HStfiJ38) s 
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C C T-f#£ttfclf*|B|±££E* 4 - t iz «fc <9 , I2*SfefeW»rfr(S^, 14# 

fct & s §i x s^t, &l& k mxm*** ©>t£+iy£ftosft 

*ffSf4:i*<Tl4 0 I © £ ffi Id & ^ T (S , ft i£ & a: £i it £ i 1 © X ffl t h 
2#ife*ifri:^^n^t hfitW/taitfeflUoTftS^ni (Lonberg*. 
Nature, 368, 856-, 1994) fc©, HK23£ 0 e £ iz ffi ugg® t M)U#«§ji^f£ 
ijT3>%;t<iftSo * , t h t k m ^ £ £ 4 3t £ 4* t !*&{*©*£&$ 

(HJ£f?'J74) 5clElc «£ <o % htih t h t r-£fe#£«ftt-2>v 
(£360125) £IrH*K (HJ£^J42. 43> 68, 69, 70, 71, 72, 73) ^tl5 

l-3iiMi&*Li&#±»«-ELISAST»«Tf *o ELlSA&li 15, 

21 , 22, 25, 33, 34. 37, 38) i:*L/:JSc'f7^i\ t M/tftPStt&tf t h ta 

t©v9Xl gM© ft Hi fc J; J£ £ 

(HSffi^J51) T-UJ^$ nfc -7 ^7 zJa»fiSipgffl(l7 U;U««TT2Ffflliatt<£131-3) 
«k *) (H«J40) ic^L/^gfl^Lfcfv^x©? o + y 7?*<tti€'n0L 
50?t , 99?o ©3fl(**co^TJlllfflftf © v x IgMOfctbfc «fc ^'Sfi^ft o fc„ 4 
&&j2il§2©* > 5 7") x J: *> jgifo Llfll?**© v ? 7. IgM8K£ (Hit W 14) © 
EL ISA a^i^TSlLfc, PBSTftK Lfc fit -7**1 gMffi{*(Kirkegaard & Pe 
rry Laboratories Inc., 01-18-03)£H£ L , ft l > T-5XFBS* j&tia I tz PBST'^ 
IR L ^Jto«ai4«rflD^./Co ^;L* + is y-i?mWiVi-? 1 x I gMGti* (K i rkegaard 
& Perry Laboratories Inc.. 074- 1 803) £ flD , TMBZ^SKiL, 450 nm©".Sft 

«*a«e l fc, ws$n^-7^xigM(77--i > y x > , 03081 d) zmmt ls 
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51 IS $ n iz o 

-7 "7 X4>©"7 0 X igMgff (ELI SA) 

4- y 7 ^% 1 g M (mg/l) 

0 12 

50 11 

99 1. 5 



©ft§£ 

|£$&#|J48-1£ |s]*f fc Lt t's-D?^ •> >itt4iife : i 1 ©Pi|ij{cLoxP15^J^Ati 
fcLoxP-PGKPuro^ X ; KfcflFKLfco pPGKPuro^xi KDNA (Watanabe 
Biochem Biophys Res Conimun 213: 130-137 (1995), Peter W. Laird, Whitehea 
d Institute for Biochemical Research and Massachusetts institute of tech 
nology. Dept. of Biology, Cambrige, «k t> ftJPIII^Sal IT f a - 

D7^>>|tt*t, h PGKPuro£t7] U ft ¥*{k L to LoxPIE?"J £ # f 7° y 
xi KOSmaltJ ACfEcoRV tOSrSBft ^PGKPuro£J¥ A L , ~f y X i KpLoxP-PGKP 
uro tmtz (H30) o HS6W48iH*CLT7«?xCt(*«ilK J«l*fc 

«fc ^'S^P-l^^B^y / ADNA©J£fltf(I*j&<£* ft£DNA®TK-£LoxP-PGKPuroit 
etill^A/; (031) , 

(H«J77) ta(*«»^^nft£{*. (}^offit*MX»**&£f*) 7 0^ESi 

(1) fSifeW58T?l*»Lfc!a{*eir^»^xDS£t*TT2F*fflia» (HD43) icon 
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T t* j - D 7 > ^itiSEfOllAC ct o Ts $ j35 BIT U ;UA<^JC5S«$ 

n asm 6 -eft si itifc&m&9 -ff- < 9 -~mmmmn\r-mmi 

L, H3£^J58c PH$l;:HD43**£JB3te» L fc„ c s - □ v -f •> > ;« £0. 75 # g/ml 

DNA£frJHg#flEcoRI (SiliS) T'SftL, 7 # o - x ¥ )inm.i&W)T~ ftffi'&V 
<f>mVr£'<i^, %1&WAB-4lZ7filtz-7a--7-eftm®&&z.ft&tktiiltz (ft 
«J58. 59) c *©*§£* fW L fc74#«£4#©ffi#|g«ia5 7 b ;Htt«tt£?i* fc e 
:*lb«)?D-> (Sil^©^S^^{Cfe^T> «£?lfc«JaiiiJ©TT2Fft£ Jt& L 

t A< ^ £ ft £ o 

(f£ffi0iJ77-(l)) fcftfciafcgttPT U- ;U$KJg8cTT2FIIHjia8cHD43P-10£» 
ISx h y ? «fc «9 3t *> ± If > ICR ( B # ? U 7 tt ) t£flg "7 <7 x © £ IE d «fc 0 ft £ ft 
fc8ffll!SJ8EK:E&fc 0 10~12(I&A Lfc= ESIfflJ32ffliSil£ (H«fe^J9) T'-Hfei& 
iLtEI6Si:%4e^/:t^ ftttS4&3«2. 5B ©ffiSBICRv * * (B*?u 

ri±) ©? ^K^-fli© 1 ?^ t)j*noeo > v x ? •> 3 l fco 

ttl61flI©7iA!E£&*i L fcgl, 37E©^ v 0 xj&<g£Lfco 5<Iftte> 
IfeCiiOTiii (ICR) &£© efe©*(cTT2lffl^S^©If 4% *< 
!gi6 bfti^i'O^IU t) fl^^tl^o M£. L /c37E© ? ^feKBjj £ ^(Ci?^ 
fe©SI5#©&S, ESail3©Stt©!g«> b*l3fifctt9E-e& o /Co -5 

V- 
/ <_ o 

(H^i?'J78) ft ft g lift (^o|a(t*«^»**«^*) TT2F, i .EBS 
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I* fr^> © G4 1 8frf t£ R If b° a - d -7 < •> > it -7 - -h - jf £ ? CD fift * 

ta(*HiS^(a'IT l/;HR«#HD43P-10 ( t' s - n v -f •> > , G418»tt80 © f a - 
□ < •> ✓Ra f C4]8»ttv - 73 -gfii 1 £ (f|Jgpi]52> L^^llgK J: «9 fifc£ 
Lfco G418it&v - /? -ite^OffifllJwlf A L IoxPIE^iJ (HM^48-1) OBIT 
SBffiftgttH&^fcgCltCreU 3 > h'r --tfiifci 1 £ # tr £ 5J < ? * — pBS 185 
(BRL) £ (HS£#'J52) 0^ftCt£^±SEOft^*A Lfcc (HS60J52) £ Htf 
C»bn5t'a-D7'f •>> (0.75/1 g/nl) S§t£**(6#0£35mnr> + - 1/T 3 
>7;b-x> h KfcS£-CJttiI3tK *©3/5£0. 5ml©&??ffit£it!! (ES±$«&il 
0XDMS0<-> 7'v>) kSSL* -80°C Lfc 0 % <9 © 2/5li2# L T 

127\-tr 7 f- > 3 - r 7 \y- V 29 x;Kcft« L , — £ {i#atR*S*tfes - 35 (£300 
</g/ml©G418S4TT2B BJI^* L fco ^©Sl, G418??£TT'5Es£T £ 5J*© 
ta-D70>, G418!&£te8c£»fco 

t h 2g&fef*i#r)t£Gmt i v 7 C57BL/6^Sc i ©£E 

J: -5 Jinit* t h ftft k §Ifg5l©±# 

(H*6W43x 44) Ic^L/ct h2t&fef*$rtf (Ja«W23Wrfr) £t£ftt£* 
^77^^?! (Ja^FKchimera x MCH) ) ©itfcWffJKix TT2Flffl)^ (HffiW 
39) **©CBAv 9 x£S&&.t>'C57BL/6v 9 T.&jjft, * LTt^ 
KKffi ^fcMCH(lCR) 7 0 *&&©&£ Lfc i©T«5 a tf V m% *£ £ &fi 

t T'W23»rK-© 3* Ztztos t "f MCH(lCR)i © M o 

FKchimera x MCH) (fftCSA -fc'it8E. «t6E££ffi) xMCH(ICR)©£ 
Se©SSibn/;f7-)7(:os (H360J43) ©;£&(cftoT. W23»rJt#f*£ 
fcf}L/c„ *©*§&St*i&T8X (324E*25EA<# v'x * 7) > «f&ST22X 
(148E*32E/i<tf •✓f- < 7') ©?-ifc(cW23»r 5 C i ft<fiE!££ ttfc„ 

C CT»t»*ifcF2(Fl x MCH) (f£S(CiMA/:ffi8Es flt8E£<£E) £3£KMC 
H(ICR)<bS5ELfcB©Ga*ttaHiS93i (346E4>30E*<#^-r -r y) , 
24% < 202E4»48E*<tf 7') £ Fl (chimera x MCH) x MCH (ICR) (Dm £ i (5) 

»T*->fco C ©£ie!C <fc <9 F3(F2 x MCH)*<» £*lfc 0 
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4il<£~l2il : n ©4- / 5 -7 0 X (H434 3 : chimera. 4<@f*) . Fl (chimera x 
MCH) (19fltt) , F2(F1 x MCH) (39111ft) , F3(F2 x MCH) (33<i(*) i-out 
(HMJ44) i Is] £)!©£/£ K <t 0 Hurt* t h fc& /c aK*K£iM£ I fett**BI43 

F2(F1 x MCH)&tfF3(F2 x MCH)lc fc tt t> o £ # < 

0 . ^©^<I#<chiniera£U ; 'Fl(chiiriera x MCH) £ Jt& L TffiT L fc„ 

MCH(lCR)Jiin©^Sti OXEOKfiS^Sfcfe, MCH(ICR) £ ©5EEH»Tffi 
ft L/c k©£ |s) CF2(F1 x MCH)fif*£C57BL/6N (B.*^ U7it)»A) 
i£l/c 0 *©»a»t>nfcW23»rfr«-ff^f Sfl(* (F3(F2 x C57BL/6)) ©261 

mera x MCH)£ l^ttM^ /c Lfc (043) = iftiiBlfciiO. F3(F2 x 

MCH)£F3(F2 x C57BL/6)tts o r; < [s] L F2 (Fl x MCH) 4! c 4 CH^, 

M#©^^(iit{E^^*©^<r^^.^ti4c t^£^*»x fife^ffoi^^t h 
/c «©I6S*C»»*4>1 4 C t *<*$*lfc e t Lib h iai* « ttOSftSpfl*? 
ttMCH(ICR)J: 0 fcC57BL/6®iteWir**<J: 0 S * L^C c^BJ^i 
o fCo H»tt*fct*^ C3H HeN££c (B*? U 7 «fc OBtA) ©itfctolT* *> C5 
7BL/6i|s!l«^*nJfll±J= t F-iaft/c Aft <D ft $ & % £ S 3 Li>:it*Sft 

/Co 

Z C Ttlg $ ti re ilfcfifffO tat* /c ffl«K^©»#j&<, lift K;UT©&fe 
($Stt) i§9^ LTU^^i:outEIT©l^^fTi^rt L/Co Fl (c 
hi mera x MCH) (if*© o ?>2?-\ (.Halt * Ift&S : 84mg/l) . 1F-3 (l/f* <l 
: 13mg/l) ©^MA*affiSffliaSc;#«aK3^t>!8a!!Lfct|3JW!fefe#-9-> 
7/Hcoi*TP1SHW8t (Tomizuka^, Nature Genetics, 16, 133-143) £'fT^ 

icfctf 5W23BfTtf-©{$ftj££^ LTi*£ i bn^ 0 *©g^ 2F-l(cfc^T 
tiSSItsFlfflllS : 51%, # St SB IIS : 34 Sk lF-3(C*il»X ti«lta=«BKl : 23%. -ttlfi 

ass : i8Xi ^ 9 fs^^T* o/c (*n^n50flJst±ott«*»is) o cn£© 
*SjRj:o, unit * /ctusgisit^UBBs* #m anna test* <&w23»r^fii^^on 
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iz 12 fg &U *>< & 5 C i *<^« $ tire, 1"^^*>, «£fl*)W*tt* *AU:t hS& 
WIStK--?-© fc©©53EttlwS?»«:#^.T^ 5 pJtett*<ffi < . C57BL/6R CK3H3& 
8E©«GW»*tt L-fc2S$fefe'f*IBrfrfc- -Ctt < ffc © & fe ft IUt )t (ffl*. li 

zommt&litt Ztzfriz (H«]68) T?#b-n/;b H4£$fefe{*»rK- (£1* 
SC20Hfrfr) t h ta(*«tt€-mi?tct»lz|giS-r * Fl (chimera x MCH)t£fi 

t*ll7-7£MCH(ICR)&t/C57BL/6<!: ©BEfcff-a rc 0 (ibnttfl© 9 *>SC20Bft 
it^^^-T ^F2(F1 x MCH) : F2(F1 x C57BL/6) : 2®ft IC o I* Tito** 

ji iz&v zsz20Mft&ftm$:\nmx<D®£t fs\mizm%.itz 0 ^©&n, f2(f 

1 x MCH)© u mmm : 11. Omg/l. l.lng/U : 741 54«(c*flTF2 

(Fl x C57BL/6)©t|£ t h juffigR : 47mg/l, 54mg/ U $k&.#m&m : 84X. 88% 
T-**K t h Ailing, &feft{£J#^&fcF2(Fl x C57BL/6) a<fl5t^ffi£ 

C57BL/60itfiW**ti* a t h ^fe»05Sff^Ro^l^fe»J:Oil£fO 

(H^jso) ia#*«^a^ots(* « «fflisitask>i#EsaBBa«tj&^©* y 7 ? 

(H«J58) T»fcftfcffi{*M0lfcJi^offi& /c iIffiM&x.ftES£ffl8St*HD43 
*r aktt X h y ? <fc $ St *> ±if , ICR ( B # ? U 7 *± ) ttlt v> z ©£E J: & » 
&ttfc8lffllSlJHSE»cE*fc *3 10-121&A Lfco ES*ffllSffli£if& (Hffl>e>J9) T — 
*** LTE«ISu:$E£3-£fcSU (1^1^112. 5B ©MfJIICRv * x (B* 
? l/7?i) ®^glCtf-fl|©^g*fc ^tfjlOflO-f > v * ? > g >l*»ILfc, 

€fe«cfeOT^£E (ICR) £*©efe©4"KTT2*BflaS*©S?£fe # 
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C <75££ «fc l 0 > K»»^XS*^ta»gS8m*il5]|flft^(*ESa]liaSHD43(i^ ^ 
7JBfi£jj6*jS^FL"Cl^SC £ £ s ' SI !.S $ ft /; , {# ft 4- y x co ^ 100%^ 

m^-?^^tfti(cfe^T(i. Esaiaa/)<«ifiifiij^^siaBiis is?) catti-cus 
fig a< k ^ o 

Si * y -7 t. (^fe©* y ^spioox) icohtHICRv <y * £ ©3Eic «t o 

Jl>£ J , #t£) Sjfelti 1 !- «fc 15 gf* L /c 4- y y -7 0 X + ©TT2FM (I?£fe : ft 
tt) ft*0?p^bliS46^ ICRd3*0P^£{*a&©^7?*a<S£T<5o 
tft^tillHlOXEK: «b -5 T1# bti/;^?? rJ £1 i 1 -7 * x©-f *<ESttUSl* * 

I re, wftia^^xORKJiOISKlfcyVADNA 

* ©TSmStf* /c sIM 7 U ;U^fto g#*<(# b ft/- c 

fcftgilyvS^f- d &£(*©<$££ fi&©£EK 4: 13 n/'c2TE©i 1 -7 ^ x (z 

7 b;l/^i^U XH7i/^o*aS$n/::ifrbN c.ft£©ffl(* 
fc»**fli*TJ&S is>ft*: 0 tin it* {1^(7 * -7 7 xfcft « tgfc J: 

W >»«T©tt*ttf* /c ttfc»*t £ *iJ;e2 ft/c<l# (11*4, 6, 14. 22. 24, 
25, 26) tefc^Tte * «©■««*<*§ < «'J> L (£# I T U 6 k 01 ft $& * * £ 

* T iz$g^ $ tltzfcW k m J y 9 7 <7 h "7 9 x©H?t/rSJI (Yong-Rui Zou £ , EM 
B0 J. 12. 811 -820 (1993)) i-SLTl>4, 

t^fc^ ttf* « ^*§|S|ffi^^(*ESfflISftHD43«t *? , ftft a: fit 7 -y 9 7 O h "7 O 
*&85£tt£"r £ C £ j5<t # /c c 

(**feW81) t h 22#&fe{#±!; t^roy TEJiIrS At -5 rc#>© 9 - ¥t < 

> 9* < 9 9 -©ftsi 

t h ft ft SIR A (WTIg A itg?- £E*> A<ff S22'#^feft±liffi 

PlfU!$^iat)t hfoy TE?i]£*$aU BrKrft (J. E. Itzhaki^, Natu 
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re Genet.. 2. 283-287. 1992) f h C t & U, h- i- „ SMKJi. IgAitfi^© 
ffiiag? (fD/7«) JCf^-f SLlFotfci 1 ^!; t K7o / 7@£?iJ~}f AT & /c 
#>(F> 9 - ¥t 4 > 9'<9 9 - ^i^mLtz 0 

t h r □ / 7i£7ij(Ss J. J. Harrington £ ( Nature Genet., 15. 345-355. i 
997) CttioTx PC R i^iUco PCRg«J*7#D - * Y;U*SP,ifctfrK 
iOfS^L. DNA blunting Kit (Sfiit) OT¥r» ft L tz 0 ^©^TiflPCR 
g#l£pBluescript SK 11(0 ©Eco RVSBftK-? < y- > s > (DNA Li 

gation Kit, SSit) (a^ifAU; ( pBS-TEL) 9 C © 7 s 7 X • KpBS-TEL© 
i/-?x>*£fr->fctS*x Hin dill - (TTAGGG)n - Eco HI ©:£f°]TiiA$n 

I: It, PCRTififiU 7=7 a; KpBS-TELK 7 d -x > y " L f- 0 PCRCfflu/c 
■? 7 J ■? - <D is - 9 2- > Z ttiZlT <D & 7 X' & Z o 

-t?>A7 3 7<v - ; 5' -TCGAACTAGTAGGAGAAGTGAACTTGAGGAGGC-3' (g£?ij#^f65) 
7>f t >Ay7-f7 - ; 5' -TCGAACTAGTGATTCAGTG ATGCTGTGCAGG-3' (E?iJ§^66) 

PCRRiCftOffllStts 10 X LA PCR buffer II (Mg 2 ' f ree) (Slii)5 ^ 1 . 
25mM MgCh 5 u 1 . dNTPmixture(2. 5m.M each) ( i ;S it ) 8 4 1 , -fe > X 7 s 7 << 
■7-lOpmol, 7 > t-± y x 77 -T v - lOpnol. r > 7 u - h DNA (HFLL t h VI R 
m&&mVtLY J lOOng. LA Taq (5u/x/l) (Slit) 0. 5 ju I T % 
£E I T£*50*£ lfc Lfcc KJ6ift©iSS!tt£-C*±-etT^N T*t>85°C{i^ y F 
LtoM-7iHf 'f 9 r? — (PCR system 9600. /< - 4 > i ;U "7 - ) © -5 i JUlz 
Kfc? a -7£Hr -y h L/: 5 94°C TO#fiD&& s 98°C. 10£K 65°C. 5#©^ 

? ;us-35im o tz 0 pcmty&Trto-xYjinnwmizjitommi. spe it 

#Ji£frl (7 , 7^7- + t:Spe 1 gfl&7)<#<£) . pBS-TEL©Spe I K5{£ (C if A L fc 0 
LIFitfc7©7j(Sl*< t r 7 Q / 712^1 (TTAGGG) nil 54 L T |S] C ff A $ tl T <- > 
£ t>©£iiltR L fc (M. Giovannini Cytogenet Cell Genet 64, 240-244. 19 

93) [ pBS-TEL/L IF] . 

ftK, f a - d -7 >f •> >64&jg£iP£#&* 7 s 7 X • KpGKPuro (S. Watanabe 
•-i . Biochem. Biophys. Res. Comm.. 213. 130-137. 1995) £Eco RIT'tOWr&. 
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ft I . No t I U > 77 - £ # A I tz o No t I a®T!:in'a-D7^/il4 
ilfs^S-^OtbU pBS-TEL/LIFcDNol I 8U ft ic If A L 0 f a. - o -7 >f •> > it 
ttilfc + ^$i¥^Pl7i<LIFite^CD^[S] i [5] U ^^^SiR L ( pBS-TEL/L I FPu 
ro. 1145) c :©^7Xi Ktt*J»BDH5£ffl ^Tlf« L . QIAGENrt^A (7t 
^ •> ) <c «t 0 ffi^ L , h 5 > x 7 x ? •> 3 >(i ffi ^ tz («E) o 



(H«J82) t h22££6t*© MJ DT40fiBJS^© a* A 
G418»t4itfei 1 T-7 -4- > yztltz t h 22§&feft£Wt S ^ xA9ffll& (a 
Nature Genet. 16. 133-143, 1997. £lTA9/322neoi 121" ) ©£*lix 
10X7 ->Bfei^jfll« (J^TFBSTEt) £G418 ( 800 u g/m\) &mu I tz 9'JK y 

^a^-f - rjimm (utdmemc se-T) ^tfT^o h u DT4oai8ao^*iix 10 

X FBS. IX- 7 h V Mm, 10-'M 2-/ /Utj 7° h / -A/£igflD L fcDMEM^T-fr 

i 7 D-bAttfclTOJ: 7 li LTjl/: ( ft IB ft > IBI^^Kry?, 
.^±tt. P127-) o A9/!22neo*ffl§S£ 12*©25cm 2 ;tH>^ 7 7 7. o (0-7,9-, 
3025) i:t, fnfl&ffiKft<90%tt*ag&$ ltz 0 zi ji-t i K (0.07 u g/mU 

-rV ^;b->>, •?□ tc 1$ PS ) fcS&in LfcJ£J1fe (DMEM i 20XFBS ) C^HL, $ b (I 
2. 5-3BRlJig*Ls 5 ? p -b ;U£fi?J& £ if rc 0 i§gfc£|&£U ^£>37 0 C T <£zg 
I If -f h 77 -7 •> >B ( 10 u g/ml. •> ) Sir S^S 7 7 X 3 L , 

34 e C. 8000rpnu 1 Bf IBJ O it «C» 5: fr fco i 9 a -fe ^^DMEMtzS^ U 7 4 ;U * 
- *>&K «fc <9 ft S! I tz 0 mW&, 1500rpmT 1 O^Fb^iM, DMEMSidI L 
/Co 2 x 10 7 iI<DDT40£l000rpm. 5 ftFefiil^ L DMEMT" 2 Hlftfr L > DMEM5m 1 
izBM I tz 0 SS, ; ? D -e;u^l500rpmT- 1 oaHiSifcU iii^l^fCv 
5fe©DT40B»»5iil«:#*^z«JiLfco 1300rpm. 5 ±i*»4L, 
PHA-P (100 A/g/ml v ?"73) 2ml(C^SL> 37°C s 5XC0 2 -f > * a < 9 - * 
i:l5^f B li?IL/;„ 1700rpm. 7&IH)it'&L, ±S^i4L, IfflSSiJt * ? y f > / 
T* li C Lfco PEG1500 ( # 'J x u > r ij a - ;u N K _ ij > # _ ) lm i £ ft ^ { - 
JJQ*.* M#LttA<£].5-2#HftgLfc. DMEMlml £ft 1 ftmfrti X 7J0 

$ y> «r.DMEM3ml££) 2 # Ril T JJO *. , $ £ ic DMEM* g L T ±M 1 lml c L , 



1 5 6 



WO 00/1 0383 PCT/JP99/0451 8 

tt#Lfc 0 liSt 1 0 aiHJ»H Lfcfc. 1300rpm, 5 #RfliSM> L , xi^lslt 
±IE^&7* 10ml KSSB L , g&lOOmmfw -v •> ^ f T24B#Wi§« L ^ 0 24B#P B 1&, 
G418 < 1 rag/ml) £?£.JJ0 L fcigiftHSift L . 24?\7 U - h ({i£^-?vfh) 3 
ftc^ai, ft 2 SliSJS*R£*£/fT^ G418ffitt£ 7 □ - >£M L f: s 
( 1 ) PCRJSffi 

SIR**©!*** « 3 0 (@©G418Itit* ? o - t,nfc„ C ft t>© ? a - > 

<i Puregene DNA Isolation Kit (Gentra Systemtt) ^ T y J A DNA£f$ 

iCi^t, I g A it £ f «r £ ^ £ t h 22g lfe($^flt^D->^|f L/:„ 
ffli^.t h lg A i&BiTftglfizfy << -7-(iJilT©«fc 9 £ 0 
5' -GAGAGTTGCAGAAGGGGTG ACT-3* <b£?'J3=^67) 
5' -GGAGACCACCAAACCCTCCAAA-3' (S£?iJ 5-^68) 

PCR££?S©*lfifc(ix 10 X Ex Taq buffer (Sfiii) 5 ju 1, dNTPmixture (2. 5 
mM each) (SSit) 8 ^ 1. & 7 7 -f v - lOpmol. f J -U DNAlOOng, Ex Taq (5u/ 

1) ylit) 0. 5 ml T-x a£Bt8a7k££LT£*50 yli:Lfc 0 SJCtt 
©Him£T7.Ki:T-fr<.^ ^a6 85°CK-b y Y IT h - ■? )W J 9 y - (PCR 
system 9600, - ^ > jl ;U -7 - ) © «5 x ;Hc RJEf - a - 7'^ -tr -y h L fc e 94°CT 
IfttiumJA. 98°C, 10*K 56°C, 30tK 72°C, 30fci>© 4 ? Jl £35(§]a- o c C 
t h lg A iifc^ t * * o - >a<2<@|5j££ nrco :©2?o-/i: 
«LT, b: h 22§&fef*_h©£M^-Z7 - (-D22S315, D22S280, D22S283. D22S2 
74^ Polymorphic STS Primer Pair. BlOSfeL J. E. Col 1 ins «=> «. Nature 377 sup 
p!:367, 1995) © £ PCRC «fc o til L tz (H46) 0 PCR©^#(it HgA 
« £^ ©&&©£#£ [5] I: T £> o 0 Ott^-a-tffcdiStlfcCi^ x (i^tb 
eft^^of;; >£^T , £«tt«jaWiftBUw*^< § v - a - ©22#&fe#± 

t#o^©>%^.bn/c 0 S0O^n->i:oUTIi, t H g A it Hi £ tl 
±fe©22#&feft£S>7 - />-<D«oj&*a<l*fcb$ tl/Co 
( 2 ) PISHU?^ 

±SE2? d- >t^©52-18C*t LT, H^K t h 221 Sfe & ft ft<&] Jjg 4> T £© «fc 
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•5 K££LTl»S^£FISHlc«fcoT#tlTL/Co 5fc&f*«*©ff 'W7iJ/-f 
-tf'-->3>, &i±5tt £'©£#»flni*iS £ (Nature Genet. 16. 133-143, 1997 
) cfi&i^ -fn-fti. t h COT- 1 DNA (□-?*; Wc c 20^^30 

C^a«*ISLt8*, PCRO8*©<!:*>0 s t h 22£$fefef*©l*(i'££j&<& 
iLt^ttLt^ili^BETifc (050) 0 #fe K & * o T O -5 © *< t h 22 

filiomifTiai^ h U DT40ffll&#52-18 (JaJTDT40/S22neo<t8E-r) lit 

(H«J83) h 'J DT40M*T-© t h 22SJfefeflco^lifl«l»rfr{t 

KpBS-TEL/LIFPuro* H>77^y = >L, t h 22§ Sfe fei* * L I Fitted £ 

DT40/S22neoaJS©^*tes C4 18 (lmg/ml) £SflDLfc (H£&{?'J82) 
#T-*Tofc 0 1 0 7 il © $E @£ £ PBST 1 Is] ft ^ L, 0. 5ml O PBSic ggffl L . *± 
KBWco Eco RITattttlfcpBS-TEL/LIFPuro 25-30 m g£lffl§§lc Jo A * i:^ 

fccfTlOftMl* 1 t r: c Ti^'^^>'->'<^t- (><* *7 v K) (c -b <y h 
L 550V. 25 x/ F ©*#T«EBP JD L fz 0 SK*T10#l!iJ#«S^ *£*ti2 (1515) * 
^ A, ^TScm 1 ^^ 7 5 x a CttllS££ L > 24%®%* I rc 0 24B#IB]gU G418 
(lmg/ml) £ •> >(0. 3tfg/«l. •>/■?) ^gsjn L fcJ&flfi KXift L > 

96/\ i£§| 7 s P — r 5-8fe (c 5t S L v #j2«HJ©igtR£#£fT^ ii^o->^ 

( 1 ) PCRPtfr 

IsliCf / ADNA£fiti} L> PCR£m^ t h x a / 7 §£WL1 Fitfei 1 ^ K 
A£ttfcffi|o|ffl*8l;if*£|q|J£Lfco 7? J - (D — fi^K? 9 -IZtt^ttlU 

- d -7-f •> > W 14 « i 1 * (C IS It L (047), 7 7 * -7 - <& ii B T <D «fc o 
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Pu 10. i ; 5' -GAGCTGCAAGAACTCTTCCTCACG-3' (i£?ij§^69) 
LIF1; 5' -ATGACTCTAAGGCAGGAACATCTGTACC-3' (EJ'JS^TO) 

PCR RJC«©fflfi!ttt, 10 X LA PCR buffer li (Mg" free) (Sfiift) 5 0 I. 

25mM MgCIv 5 u \ . dNTPn i x t u re (2. 5mM each) (iilit)8 y l.gT*^?- 
lOpmoi. x>7°U- h DN'A lOOng, LA Taq (5u///l) (SiBit) 0. 5 # 1 T\ Ml 
3R9**S LT^*50j« Hz Lfco S(6?B!OSiaaW^T*±r-?Tt^ ^*685 0 CC 
-ir-y h LTS<iD--7;l/t'f 7 5 — (PCR system 9600. '< - 4- > jI> -? — ) 
i;H:S£f 2 -yrt7 h Lfc„ 94"CTl£flD«i$, 98°C- lOfcK 65 C C, 10# 
Oir'T ? ;U^35[HrTo rc G iW©IBI^ffi*»*.#{;::teOT©** H47(c I fz m 
t£B. 3kb©PCRg $ ft* lif To 4 0 PCR©tSH. 8?d->k£^T 

C©6. 3kb©'< > K*<fctiJ 5 ftfc (*BP|ffl*8l;l* ; iftlOX) 0 CCDPCRM^^ 
Sal ITtOlBT Lfctt*. ^ffiil*) ©«] iBr^^ - bftx fB Hffl * ft *. t* T * 

SCi*<5t!2$ftfco 

C ft £8? p - > icfe'^T> ^^©iiltft^eT^&^S^^ 
SSfefefl^Ojtfe^ (Ig A . L1F. MB, 1L2RB. CYP2D6. DIAL ECGF1. ARSA, J.E. 

ColIins^> Nature 377 supp 1 : 367. 1995) SCF^lv-^j - (D22S315, D22S2 
75, D22S280. D22S281. D22S277. D22S278. D22S283. D22S272. D22S282. D22S2 
74, J. E. Col 1 ins i , Nature 377 supp 1 : 367. 1995) © # £ £ PCRT t& J±S •? & C 

ffl 7=7 f v -E^iJ© — gj(S£lT© =fc 9 T£> & 0 &*> ©-7 7 < V -iS^iJfcBU 
LTttMi (Nature Genet. 16. 133-143. 1997) frft l» re © fc [5] C T~ £> 0 „ 

CYP2D6 

i?>x^7^7 - ; 5" -CTGCGTGTGTAATCGTGTCC-3' (1E?«J#^71) 
7>f t>7^7^7 - ; 5' -TCTCCTGTGAGTGAACCTGC-3* (£?■]# ^72) 
ECGF1 

t>X^H7-;5' -AGGAGGCACCTTGGATAAGC-3' (E?iJ#^73) 

7>f t>^7-(7 - ; 5" -TCACTCTGACCCACGATACAGC-3' (E9'1S^74) 



1 5 9 



WO 00/1 0383 PCT/JP99/0451 8 

PCRSJfc $©$!>& (A. 10 X Ex Taq buffer (SSiS; 5 u i. dNTPm i x t u re (2. 5 
mM each) (Hi) 8 y 1 . £ 7 s 7 -f "7 - lOpmo 1 , ¥ J A DNAlOOng. Ex Taq (5u/ 
tfl) (S>lit) 0. 5 u I T-» Si ® Is S * ^ S L T±m^u Id L RJCft© 
M!A£T7K±TfT^ ^*85°C!cir 7 h Lt©t>7-7At-( 77- (PCR sy 
stem 9600. '< - 4- > x ;U v - ) © 9 x /He Kit 7- a - 7£-fe -y h L fc 0 94°CT1 
£J|D&8^ 98°C, lOfcK 56°C ( CYP2D6£ ECGF1!A65 C C) . 30fcK 72°C. 30»© 
-9- -Y ? il £ 350 (io/;, & H £ Ehk8 fc ^ L 0 O . x®S£ttHSe<!:l^l;T*5o 
C ©H^ "s> t» j^ttJ: -5 Us -7n-> 67. 68. 328. t ^foyy 

Eyj*<# A £ tlT^ SLIFitG^ffi J: 0 x a y 7 §J©iI v - ij -lt±X 

i)Oray 7iE?iJ(C J; SKI* ftiWg iT^5CiA<*ibil5o 
( 2 ) FI SHMtfr 

h22^^fe^$:^©^)t^tLTl^?,*^ : g^^FlSH^IJ: 01??^Lrcc. IMS 
■^(Aluiei UtRT* 0 s TD-7'IAt hCOTl DNA (o-^'i >«Hfi) i^7X; 
KpGKPuro (FITCfllMI) *ffl^fc« COTl^fe K «t 0 > tiff^ft© t r 22§&fe 
{*£#oDT40/S22neo£itt£ L T $T*t it L T I* £ rf^ *< *Jt £ W tc Jjaj Wt 1? § 60 ttz, 
t) ^ 7 * ftfcLIFitS^ iTlfrjt LTl»nii, PuroT'n - 7" 

ft*© •> 7'x /U£22H&&{*»tK-©t □ y T— Jgtcig* $ lift* 
-5, $SS© — 8B£EI49K:ji* Lfc« £T© 7 d - > icfc^T, 20^ «s)30©^S«?r 
ig^Lrc&m. R<'<Kii:fi0ffl*ll^*8^o->oiti:*ot, Pur 
o"/ o — 7'fi^© •> 7'7-/b (UlSfe) £x p y 7— Mjlcfto t h 22S5fefe#©'h 
ifK- (jfcfe) ^tl^^n/c, ±ie©PCRj??tJT©$tH> »rKr<b#g#T^£^£ft 
?££*irc7P-> ( 64. 212, 222. 305) K&SILTtA, fcla'^fi© t h 22S&& 

#*^offlja*<^ftiia©^iox(afi«E lti»/:o 

£1±©3*I**§« J: <9 s h U DT40/S22 neoffldS C iil»t, LIFiffci^Mlct hf 

□ y 7i£?ij*<jf a $ ttfctB[qiifl*fc*f*a<#jiox©aft2?T-f# $>*u *-©£x© 7 

D-/i;iiUt (x^^lOOSS) , ^©tfASiWiT t h 22 £&&<*© /h^tf ft 7^4£ § 
T I * £ C £ 9t t> s o A: o 
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(HfisM84) t h 14S&&l*SBa»rtt&l>' t F 22$ & fe&ffi £»r * £ ISft-t S 
ffitttaf**8K flfl^l^ 0 xESJIBa^feig^^v 7 x ?f ± JE (;: f£ A LTftSi L 
fc* / v -7 7 x i&Mi<B3E£ c h Stf*g£/N < 7' "J K — t <D |5J f# 

( I ) taTNF- a t F lgMt/if*e>SXf# 

(HJSWI67-(3)) TftK!3 ft/:* ^7?9 X CLH13-T ( TT2FES ? d - >LH13* 
jR, 4- / 5 ip50S) CjfLT> t F TNF- a IZ X Z> fr u ^ -f 7" 'J K-?*ft 
Klfco PBSfC/gfc? L /c fc F Tumor Necrosis Factor-a ( TNF- a , PEPRO TECH 

EC LTD.. 300-01A) t 7 : y zl '< > F (MPUTDM Emulsion, R1BI lmmunochem Re 
seach Inc.. R-700) t L TO. 025mg/m 1 CD TNT- a jgjg HH S L . ^©0. 

2ml fc %gE L fc c 70B IBJtc =b T 1 h h lUi 2® III] HURT I . «fc 

SEg02ilB3acPBS(=SjS I fcO. 025mg/ml©TNF- a $0. 2ml&^ L /: s J*f*& 
g©3B&C *>77')x4^iH*»*)liiL (H;&#J24) tc S£ PEGiC T 
ll^li^l. "17>) K--7£ffcSJ Lfc, l2£&©;ifflJjS£ . Z>imM%ifi<25n li/m 
lint 5 J: -3, lmg/ml©G418. 2?b'4^£i'lim;ff. HCF ( jc. 7 • 7' 5 7 > ) 5 % £ 
£ftD L fcJ&tf! (HTfe&M. -x • ^d->?d- - >?'yfa - ACM-B) izf&ffi 
I. Swells 100 0 It" o 96^ 7 s u- l>ML*#L/:, i£«14B icii^40% 
CwelHino - -i<4L'r:: i§S±>f£ (3I&0I14) Kt£^ELISAfcfc»c«fc -a T# 
tR- I — t F fct#it£^ <f 7 'J K- -7<DX ? 'J > y&fj o /Co TNF-a£&& 
3%% (>?*v. C-3041) TO. g/'ml (w^rff? L967V7 3 b — F (NUNC. 442404) 
tZoQu Ifo^/i L ^ - f -f > / Lfc 0 t** t- biflSE h F d 7 U > A II 

ft ft (Vector. BA-3070) cABC+y h (Vector. PK4000) £ffl^TTMBZ (DAKO. 

S1599) KiOtfttULfca pf tt«JHO#*j2«£l±OiRjtK«- § £ K L T#I5e L fc„ 
H 7 US $96^ 7* U - F (c^ L. IMDM(c 1 rag/m 1 <Z> C 4 1 8 i lO^FBSi £^7)0 

l/c*Sitfi£ffl^Tigg Lrc, i£e±il£ELISAT)|?tfr L fc G TNF- a ££feK*g9j 
ft TO. 5 ju g/Bldft*? L96/\7° b - F K50ju It" o^ft L u - t << > / L tz c ^ 

is t h {fa? *) 'y u &tfi (Biosorce. AHI0604) 

l * T TMBZfc J: Ot^di Lrco tttttt ■a©fi2»Ja±®«l3fcK£ i LT^IS L. 
Ht£7 * ;K7) 7 *>?g&©&i>2<@©7 x^©«BIS* i^fiUcPSSfL* 
RaT?D-;>/L. TNF- a ic £ £ L t H g *z d: Ig A 3S£ t hK#^ 
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tfeltS'W^'J K - 7 * i# A: o 
( 2 ) trLTNF- a t h I gMft ft © IX ft 

( 35*6 W 67- (3)) TftS^/:^/770 XCLH13-13 ( TT2FES ? d - >LH13* 
+ y-7'?50S) IC*flT, t hTNF-a (c «t SftflEfcfT^'W 7" 'J r-7%ft 
^Lrco PBStc/38? L /: t h Tumor Necrosis Factor- a ( TNF- a . PEPRO TECH 
EC LTD.. 300-01 A) iT'/a'O h (MPL-fTDM Emulsion, R1BI Immunochem Re 
seach Inc.) £ * L TO. 025>g/«l© TNF- a fem ZMM L , * O 0. 2m 1 £ US 

Lt7"-xK/;o ^i:7-x h ®2i@PB H j^lcPBS{cj§IS L fcO. 025mg/ml©TN 
F-a tfegU;= €i§&lftl L, ifil«*©iaTNF- a t h Igr m&K (H$£#'J14) 
& ^ EL I SA& Tf ft tb L tz o 15 0 C ^ t «k i iz TNF- a d ft f 5 t F 1 g r ft & flE 
_LH-Lrc 0 i^^g03Bt!:> * ^ 5 -7 9 x ^ >> OM£ 9K 0 tb I , (H2S0J2 

4) fc t£ ^ PEGlc Tfffi J!&Ii a Ln 'W7'J K-v^f^tSLfco 
OflBIS»A<25Ii<I/nl£ttSJ:-5, lmg/ml©G418. 2% * 86 J& Iftl » * HCF(xT 

• 7' 7 7 >) 5 %£'/£SQ L (HfcttS^ • ?o->?D-i>/yf 

i-ACM-B) fc*&8?L> SwelHi50tf l-fo96K7° U - L*Sg Lrc c 

ISA^C «fc ,Tt hftftlS^'f 7' U K -VOX ?'J--> 7"£fT o /Co TNF- 
a fc&K&IiiSTO. 5/i g/mlKftS? L96/\7° U - h loO// If o^i/i L = - f ^ 
>?'l/Co ^ ;U ft t hfeg^o7"U > r mVitt A-01 

TO) *-ffl^TTMBZ^ct«9fttU Lfc, tttt«J!P.©ft2teJ2l±©«5tK* § L T 
W5ELfco Htt9x;U©$iSa?r96^:7*L/- L, IMDMH lOXFBSi lmg/ml © G 

418<t ZlfctiQ L fcfcitfefcffl UTteS L rc 0 M±»£ELISAT»0t L rc, TNF - 
a £&KlgffiifcT0.5/z g/mlK^lR L 967v7 s U- h (C 100 0 1 f o £ & L n - x 
< >7*LAz 0 *;l/Jf4r->^--tf«ll*ffik hfeff ^a-^'J > Ailftf* (Southern B 
iotechnology Associates Inc., 2070-05) Srffl ^TTMBZtz J: 0 &ft L fc 0 Pi& 
*48a0ft2fgJil±<&iK*«£ ISi: LtfilSL, 2iffl9x/itt h Igr i 1 2 A 

CCDglin M4$$fefet*SBaitlT)T-&tf t F 22& Sfe fe <* SB ftiittSrSft "f 3 I*! 
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EttffifcM. i«X|7 -7 z ESttUa^feS^F^ t - AiiEcUA L Tffc« L 
'^^70Ai; fcUTTNF- « fit « Wane 44 LT, ffiSRtt*fl*J t Mgr ©ftftd 
±# # £ o C i fit IS $ ft o s /: C tl b O r / 7 -7 «7 7. TNF - a iZ ft A fit] 
fc5c± t h ft ft 1 g:\ico h IMS lgG££gf * ^ < 7" U r-7A<i^nKi fl<51 
!3£ft^c 

( 3 ) tI§jtfi;.0iUz41t 5 b h lgMiaftOBK?* 
(3«S0J67-(3)) T ffc i c ft /; t / 7 -7 X CLH13- 10 ( TT2FES ^ D - >LH13S 
4- y 7^60%) «fc 0*CLH13-18 ( TT2FES ^ o - >LH13&*. + y7-?30!&) 
(c 41 L T . # > U -> K \z «fc -5 & & £ fT -a re c . 7 ^ /< > h ( MPUTDM Emu l s i 
on, RIB! Immunochem Reseach inc. v R-700) *-2ml<D ? a d * jl A • y ;? y - 
^ (2:1) ic jg I? L r: e ^ ft ft 1 m 1 «■ N 1 m I © ? n a * ;U A • y ? y - ;u 

(2:1) IZ-jgfg I tz lmg©GM2 (y/7 v G8397) **lMilng ©ASIAL0-GM1 

(IS0SEP AB* 65/12) tS&Lfc, i8^***t7l77X3C»U a ? >J 
-x/<# u- ? ct«;» $ -^rco PBS^-xft^ftlnili^jD L fc ft Vortex i * tr - 
£Et*T»L < i*#L. gSft&iBS! Lfce GM2 £ AS I AL0-GM1 c *■ # A, fc* !S S5 
t 00. 2ml^Sii3[El4 y 5 79 x CLH13-I8(c [SHJ^ic, 4 y 7 
v«?xCLH13-10JC{iST.'C*ft**ftftff Lfc s SiU&lfoL ELI SA^ (Hf&ffll 

4) O^Si:iiE^TfT^\ fifcf* fli©±#*W!8 L r: c # > 'J t > KGM2* h 
ISASIAL0-GMl£x f J - jl izfem LXSu g. ml > L * 50 # l"f OELISA7 5 U - r 
K#z£Lfc a 2B#faimig!CT^g L , *£«$-a-fc 8 ii > r y it •> K*££ i^i 
* y -;l/0*$^u - h KaJsjD IfcfJHi Lfc, 2?6^il># 7 ;U 7' i > (BSA, * 
U x > ^ ;H*^) £&flo L rcPBS£200 // 1/ we 1 \mfiQ I MT3B*I!SJ 7 □ v 4- > 
/Lfco Z***4W^JIfe^lfll« (FBS) £i£7JD I r:PBSc. 100(g(C **? L * 
y 7 v 7 ximi#£50,u l/well^AD U'CT-B&jftg L fc 0 ft*«0. lSBSAif.flo© 
PBST^f/ 3 vL^<;U^-4->y--tr^|g5tt MgMtaft ( Biosorce, AHI0604) 
?:50^ I /we I L3B#WSST-»B L rc c TMB^iStt] L 155JRiC$ -tf-fc*, IN 
©KK^-^JD L tSC^IIih e -tt/c, 450nra',ife<7 ^DSTtJg^gil^ t . 41 P.?. £ L 

i ;U«)«3t«*« L"Cft*fliO±#«r*i6/c, * y 7 "5"7 X CLHl3-18flnm* 
©tA7>7DGMlt h Ig/; ©&f|£!E] 5 l (c, ^779 xCLH13-10tfDm^<Dla 
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GM2bHgi/<0l£££EI5 2K*n*'tt*To HI K ^ T «t ? £ » # > 7* 'J * •> K 
5 C £ £ «fc o Ts KBSKftJIWtt t rig// ft f* flfi <Z> ± # # it !2 £ tltz Q 
t t> *> ^ #%BE<0 t h taf*£g* 7 ^ 7 a fifc ^TtfilftJf (cftf- 5 feffilC 
5 # it IS en/:„ 

3®B©feg<B3«rflSfclcS«fefiL7-* h Lfco ***fe£®3BSMC N *y 

CCDct o (C IX'&btlZti > 9' 'J * •> KCM2* £ ^tiASlALO-GHl(c*tf 5 t h tn, 
t*JiHIV©rfeSt-^ > 7 y - ^ « £<D tf XDfaMiz t b tl £ c 

( B ) 

( H SS W 7 3 ) (c $ ti tz 15 m T ft « $ ft r s C 2 0 BKt Jt ft ft . S tt * a * * * * 

73) fc^$nfc£i£TfFSc$ftfcrw23»r>T'#&. S&fctS * * h * l> ti ^ t 1 o , 

£Ei=J:!K SC20ffiT)t^«^ L, W23W)t£«»U Mmxm \z o * * T & 
5, <c «^ai:oi>T + «T* * i ^ 9 4 ■o<D&fr£ffitzt •? ( / 7'/U 

Tc/KO) *<»<?)n<6Ci*<W^$tl*o 
( 1 ) -> > ?';UTc/K0-v 7 x©8?#t 

±ie©^i£«- «k 0 L fcftl89E©-? 9 7. i:-3i»T, iilT®4ffi (A 
) ~ (D) ©||f^(Ti\ iE, 0&#©*£iSfcT (W23irtf £f£fttf-#\ 
/£^}Ii:outl^fn*5iMiif4iT©5) lift ;Hc/K0) <Dfem 

t HSiji<Dfi£ \z «fc oTCJ: 0 B 'J > So * fc* flu ft 4> © ft ft # ? 
tt*8B#j&<t h IttfcSi;* %*. ^>ft 6e 

( A)SC20ifTi=i- f^t#^l^^ ^.56. &<ift=): t> MS! LfcDNAKol^T <£l£W68-(4 
))£ R*<£^ft-CPCR««T*fro fc. Ire 7*5 (iSC20iTK-1# RfiU 

D14S543T h ho 
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(B) ftm&mmxmnmm.zfeiitztzti, immmiv) tmm^-**? >wft 

( Tom i zuka h . Nature Genet ics. 1997, T&<E> 0 

(D)rt@&/c§aKfI©ttffi£fcI*tSfca6, (HMJ58) <!: IS] & K ^ <f > |? flr £ 
fr o rc 0 

C n ^» J; <9 189E*20E^" •> > ?';L>Tc/K0<@ftT& & <h p\m £ n/c 0 

•> > ?'/Hc/K0fIf*HK83 (5y £ cfc *) 50// l©ifii?£££m U SHa^ih© 
/:#>2y 1CD0.5M EDTA (pH. 8.0) fcflOilfco C ©Mif > ^/b^if-C^ f- a 
-T'K^Lfcl^ 400 ^ 1©^S7K^JD^.. 30^«(=$ £K 10^86 JlIfilTSCFC 

S)££t"2x Sg0PBS£flO*.> SEROMATI C-2 (KA2200, 7tf'?*±§!0 (CTit 
'L^L-o i£'D&±if > bfAMCg^ fcjft {C-ttl8*SjB L Staining Medium 

( SM : ImM EDTA. 5% FCS. 0. 05X 7 SMb* MJ * A £ £t;PBS) £ An* TUM 
^£(T^fc 0 ±»*ffl*5fifc^fcfcc»5l{>0 lSKOSM£ft:JB&S9 L> Ul 
OFc-block (PharMingen. 01241A. ant i -mouse CD32/CD16) £ JlD *. T 1 B# R3 *K ± 
T-mSLfco 1B#Pb1S2>®&, $ £, KPE£!i&e ftrcanti-mouse CD45R/B220 (Phar 
Mingen. 01125A) &U f FlTC«B$nfcanti-buian 1 g.MCPharmingen. 08074D) £ & 

tl®& 9 fc2d]ft#l> SJ*W(c 200ia l©SIIKS»LT*ffiifoWttttljajfefelJ- 
>?Jlt Ltz e 7D-f^ h > r- U - tc ct SJWftttFACS-vantage (Becton Dicki 
nsontt^) ^gfflttno/co ^©&J!£ (H53) !:^fc "? 7. fcftMil^ffl 
(K0)i# (H*AH/AH) (Cfe^T[iB220Pit±lffiflel-r^^>*»B , J >/°I$*<??^ 
lttl**<, •> > ?';l/Tc/K0fift (H+AH/AH. SC20) (cfc^T ttB22(h t h // 

t>*>. > > ^'/Hc/K0<@*{ii5^T(iSC20Sfr>r©j$A(Cj: *> B U 

> > X8iift, HK7 (18ii£) . HK38 (13il£) . HK45 (I3il 

%) . HK47 <13i§£) s HK50 (13i§£) . HK61 (13iifc) , HK78 (17i§£) , HK 
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83(17i§£) J: Ol&rfn U mffi* fc h u tt«K, t h r (SJ60I14) i 

!5]^{cELiSAr±tc J: OfflS L .fc„ *J pa £ l XfcftMmxm^ r n T ; & 0 > 

tJt(*/c*XSHco^T^-rn*SO{iIf4fi-C*5 ( fc h & &f*®r )t £ a £ 
i>) 41f* ( •> > /^Tc/KOi IHMIO^-C* f3 . 13~18SfcT*S) J: t) im L 
fclto/S^o^T a u »£ (H«J75) l^Lfc^St, 7^xrl^«Tf: 
jj*-r2F£K«fc 9fctb L/c 0 77 7s7§julKtt (SSSE0J14) fc ft n ELlSAS"Cft3c 
L/C PBSTft*? Ifcffi-* 7 *%&7u 7 U > r ttffif* O?'"?. 14280) £96 
^v^oH?-^- H:3-f-( >?'L, ^UfeJlJfllfll (FBS) £i0*. /cPB 

s-eft«? l ^immisi4£J]D^, s^t^At^v ?-MmvktiL^*j x&g?'n 7 

'J > r iSfitft (Caltagx M30107) £ UD >L T <Y > 4- a K - r- L tz 0 7 s U - h £ ft . 
# L, K/U*^ •> y-irSIi L TTMBZ (flE2C<- * 5 << 'r- . ML-1120T) ©SSflD 

O x 4 L. J 7" U > IgG (Pharmingeiu 03171 D) £FBS£M L PBST-gPi 

H£ (1154) i:*t, H4 , twtt&Ig{coi>Taj3Ee© 5 l £ ^ffi fc^ Lfco v > ^ ;l/ 
Tc/K0<ift© t h ,uai¥^M^(itat*Sll^}I^^D(i{*©^ 7 X 
£±0 0 /Co •> > ^Hc/KOdftfco^T fcfjlEi little •? 7 x # 0U v 7 7. 7 
l8»«£aUJELfclS*N ±T© •> > / /Hc/KOI^CjJ^tv 9 x ffitt&tti $ 
ftf (Ug/mlJaiT) > v 7 x r SH«K©¥$tttt fc h r a«KOl/10gSET* 
,/; t -> > ?';l>Tc/K0<lf*©ll]l7if ^Kfc^Ttt^aJaoffitta? t>< t 

M:tS £ 3 tr i % b ti tz o 

hij IB© •> > ?';Hc/KOv 7 X71&© ? -iHMte-vmM-y- > 7 s ;kco^T 
SS0"J29) t iHlflldJtQ^cf k h r 7' 7 -7 x-iiE£ELISA?£!z «t <0 MS. ltz 0 * 
©&H£ (1155) ic^to £T© v > ^;UTc/K0H*CfcoT4a©h7 

^ x t< & m $ n tz o 

211 -> > /;UTc/K0fi#HK45 (5<r £ £) . HK108 (3. 5* £ £) Kol* 
T. PBSlC0.25«/il©«KTS«f Lfc t h tfQ rff T ;U 7 : > ( HSA. ->7*-7. A3 
782) 0. 5ml £0. 5ml© T x >< > h (Ti terMaxGold. Cytex corporation. G- 
1) <h/g£ L *©0. lml££Tfej£ I ^ ftj&OBg. 8Bi. lSBgrocn^ 
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© -7 7 x «fc K> I* dQ L ^ Qllm#©ftHSA- t h 7 iilfcfteiS- ( H & W 2 1 ) £ (SJ «Uc 
EUSA&K «t <0 m% L fco HSATfeS U: ■> / /;UTc/K0v 0 X © il I* © & g 
»15B iJfll«C*i^TttHSA-t h 7 8! ft f* ili <D IT *tt±#J&<tB£ 3 tl/Co 
*>, > > SOUTc/KO-7 7 xicfc^Tiifeg L/c t r i*iai(:5tt SffiJSSftJt 
fttti* ( C ©iS£ t h r»iv)7/t»*50tt7'>xi 81 
ft £ C £ />< £ *l /c 0 

( 2 ) y 7';Hcv 0 * <D8?fft 
K£LfctH89E©v* 7i:o^T, £IT©48 (A) - (D) ©JWflr£fTi^ 
'J>tt < £ ^ ©£ft£nii/c Ls t hSij§£ t h k ^^(5]B#ic^J|1- 5 v 7 

(^"7';Hc) ©&st£f7-?/c 0 

(A) SC20lttfrff^*profcfe, t>SS83 I ^DNAKOOT (1£jfe0J68- 
(4))£ P*Rtt^z£TfPCR»«f *ff -> /Co SIU:7H "7 - (iSC20$i)t 

ttD14S543T* 6e 

(B) W23»>i-«^tttt©/:»s Slil^c): *9 US!! L /cDNA(coi,^T'(||]te^J68- 

teD2S1331 (Tomizukat> , Nature Genet i cs. 1997. tu IS) Xhho 

(C) t h ju«fcg«!g©fciiK 3-6«fc©Sffl#«fc »3#]foL(Hafe0J68-(4 

L /cTJ&TELlSAJgt/TSrfT o fc 0 

(D) t h * «3£5l«S?.©fc«i>* 3~~6il^©&lil& «t «9 &tl L (HS£0']2O) K 
* L fc 75 EL I SAi? #t £ fx o 

cnt>OD?tfT«c i'»5 189E + 20E*<4«^T©l!?#TTHIttT*>) . ?*7'/UTc<i 
{*T-* ££ *i|5t$ n/Co tUteo, SC20$rfrs W23$rJtli v >7 X <1# IC O T |5] 
BlCSS^s ^o|sjB#(C«ft|^3Eg-r 4 C £ *<ttffi$ ftfc c 

( 3 ) ^'7*;Hc/K0-7 -7 7.©B?tfr 
20p(*O^7*;UTcv •? x©DNAKol>T (Hi5Sf?iJ49) R (H 86 09 58) £ l§H* 

$ n/co 

2ji{*© ^'^yUTc/KOv 7 *HKD5 <9il#) , HK 190(69 £ ) cfc 0 (3S«Sfl| 
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85-(i>) tmmvi5-&Tm®itz*mmm®m®i^'?^r-7 a--* * h s v u - 

la^ifH (H«W85-(D) il^tttw'rrofco ^©SI^ ffi Hi <* c u T B220 

3fif*®7"7';l/Tc/K0vO XHKTT (17il£) , HKD 4 C6il£> , HKD5 ( 6 il . 
£) i O&lfll L, mi** t h ^IJ^g, t h r fi&««£ (£S£W 14) £EH*KEL 

h r £&lto«*«g^¥^liitt**l**i'i360mg/U 201mg/IT-£> -> £ c tb^M 
I, t h r (H54)(c* L 7t -> > ?'/Hc/K0v notoi lilSE* 

T-& o fco :ii^l*i:)BiL> HK190 (4i§£) . HK192 (4i§£) 

i:o^ti*tft h /ca«« J &(HJ6W20)(!:H«Jc, 7^ AMKfcElTK 
^ + % $ t±j L rc e ^^XAlIiSS^ (H«J14) lct£i»ELlSAffiTtttti L 
PBST?«*l Lfci/t*? -5 ^feg^o 7* 'J > A gffitt (Callage M33600) ^ 96K "7 -f 
?o^O-^l/-H: = -f^ >yU ^itM (FBS) £flD;t rc PBST'iS 
!RLfcJfll»af4«:SD>Ls ft^^*^-**l»^nft«/DriJ > A 
Hftft ( Caltag^ M33607) £fln*.T -f 7 U - h L „ 

^;U** •> r-^m^t LTTMBZ ? ML-1120T) Ofctaiz «t <9 

S*£7§tt£450nm©iR7fc«T"ffffli L, fit 82 $ nfc«KBE«l© A §g££o IgG ( •> 
M6034) £FBS£iSJ)D L fcPBSTgBWKftft Lfc fcOiJtR limit *© 

c ft «s 7';Hc/K0v o x imitate fci^T li, %4 f it h tKWft 1 *- ( t h // 

A II* i^lit h 7 il/^ * * A SI) ck «5 fcft&lc^S LTi^ C t fi<*£titz 0 

?'7;l/Tc/K0v * XHKD5 (6il£) iOIiL. (H«fiW85-(D) £|5l8Mwlfil 
iflcfahr 7 X«g£ELISA&(:i J; 9ffl5c lfc„ *©8£tt- thrill: 

141ng/U t h 7 ZB : 61mg/L t h r 318 : 1 19ns/ 1 > h h r 4tt : 8. 3mg/i 

2f@{#© ^7;UTc/K07 0 XHK7T (20®^) » HKD5(10i§£) i:oUT, PBS 
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KO. 25mg/ml©iglgT@8? L tz ii hii7;b7'; > ( HSA. ->?'v. A3782) 0. 
5ih1£0. 5ml © T i > h (Ti terMaxGold, Cytex corporation, G-l) iS 
□ L^©0. lnil£-/£T&fi?Lrc c> fegOBg, 8Bg, 15B i © C tl £> © -7 X 
«fc<H*lflll. Jfo»*©ffiHSA- fc h 7 «tattfli£ (HJ6^J21) <t|SJ«C, */ctt 
HSA- t h * §jtftf*fiE£ (HttW23) i l§j*Rl= ELI SASH «k fj M£ L fc„ tfl)S 
(056) s (1157) tz^to HSATfeg Lfc^T^Tc/KOv *©ffiil{*© 
fcg'g 1 5 B iHQTiJZ feOTffiHSA- t h 7 8lta*fli&CftaHSA- t h k fA&fr 
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(4) # y' Jl Tc/KO T *) 7 ( A 1 Jg A {* )<0 Mffir 

Tc/KO V 0 7. ( 5lfit5 f^J 85-C3) ) (I « ^ T v «5 7. A 0 jg {5 ? I* fig $ £ 
ntP^P. C CD ft na 7ff f (- * a * > ^ * K *± * & £ l T ^ 1 L T 
JS U . r O ft fit I±± I g 15 m ■*> CO 40X11 S T- * o & . J: U k M 

^©fcftlilite^l'av^T.Aa^&Tfc^Sfttt^S-fca'SSttS. 
Ef 7 0 7 titbit 7^7^ 50»© lig 

^i^StoCii^btltl^tJo J. Immunol.. 136:2684, 1986). 
Z(D^V*&tfl<D'&B?mffi<Dl£W:, 1 g a 1 II SK £ ? S * tS « I- 36 1 & * s 

A v -7 7, ( Jgl T a 1 £ A <* i: IE f ) dL » «f £ « ^ T ti Jfil fit $ ± A. ft ft g CO 8 f J 
± *: £ ft S A 1 & (5£ 0 f± A 2. a 3 01 ) * 5 (s. A/ £ ifc $ tl ^ ( J u . m 
IB ) . ilSSftl^ > ^t!i7^ 1 g a SI CO i fiX # T- * £ A 1 $1 

a1£A#£ ( HMJ 85- (3)) tw IE £ ttfc 7';W Tc/KO v -7 7. i: x IE U . 
y 7JI Tc/K0( a 1 £ AflO 4 » S - * S T- # 6 . 2 R ^ "7 * C « ^ T l±, JH 7« 

* a ii co % s, ** » '> u . -t co ft t> y ii h * $i (0 se m. # Jt in 1* § * * 

Z „ a. I £ A (* li ICR 7^7(ft-^X'J - • ^t/^i'JMAjOll 
iij(juf). ItJ IE ) t- IE t£ * n £ it T- # K L . # It $ ft fc A I £ A # fe * 

7';W Tc/KO xSS L , Tc/K0(A l J»ft)fcfffc. 1# <b ft ^ 7' 

;i/ Tc/KO ( iim#)&t) t 3>hD-AtlT^^Jl' Tc/KO ( A 1 £ A# ^ x D 

* & ^ ii s * §2 ) iz a n $ jin m 1 h k si ft g s. v •? -> 7 a « » js % » s u 

/c (3Ut«!l 85-C3) ). ffl£«*fctfct::*-f&fflf*Kfc^-C±gtt«fiK** 
1- -5 k h <SIftgCOS^S?:*ft/-. iX ± IE 21fl)7n*«i: , 3^ - C4 
5flflE^o-t©5P^«tfe|fasUfcli*J±. ^ Tc/KO ( A 1 & A#)# 93%, 
^ y ;U Tc/KO( A 1 |SftATO*SvMiS4I)* s 63%T- $> o /c . S . £ & 
ft 5fll#0±£ffl«KcD¥#&2''7'^ Tc/KO (A 1 £ H# ) rt* 558 mg/ I . 
;b Tc/ KO ( A 1 «#^TO$i5v>liSii)^ 525 rag/ 1 tr * U « ft 4 « tt S 

3 tl b CO IS m fi ^ 7"^ Tc/KO( A 1 36 A I* ) (I ^ X "7 9 7. A 81 CO ft®. U « 
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** ffi. '> L . fnyio^ct h « in o> $ # ^< ;u # t @ j JU L/ : :t^ 
U T ^ 5 . -f & to *> . A l £ISft®FJffli£fchKffl;&tfkhfiffljo»<bJRSS£ 

( H1hE0!J86) ^ 7";Hc/K0v ^ *» b ©HSAIf n fitj k Mn^giA-f 7" 'J K - v 
©&ft 

(IUS#J85) C £ ^ T HSA&g d £ »JSt{*ffi©±£*«SR3ft/c* 7';Hc/K0 
V •> 7s fi ft HKD5 £ 'J fit HSA k h fit {*: £ £ vn -f 7 g H - V £ % ft b . 
ft30BSK«**fcfifetr^. r © 3 B \k IZ ( £ ft m 24 ) II IE tt U £ T- 
7 r y F-TfcftRit, G4 1 8 m ft =i □ - - © % ft £| 3300 0 x ;l/ CD ± ft ^ 
ELISA (mm® 14. 61) i:i U L fc. tOSS. 11 -7 x ;U*<HSA4« Aft) k h 
M fffitt. 39-7 x ;U*«HSA«m« k h v o fc. tfiHSAk h y II P§ ft © 

39 -7 x ;KD 7 *> . 1 4 "7 x ;U *« k h ir « »tt -C- * U . ffi® ")UHi7 n i SB 
ftT'&o/i. £rc Pi # <£> IgS*Ii-OV^TlHB#!IP§ttcD'i7 x ;l/ li & o . d 
ft b O IS JR li . HSA«r * W 4 ± fc hffi ( y S 01 » k II II *» b 4 h ) £ it 

£ * * / w 7* y K - v *« $r 7* ;hc/ko v «> 7. £ y m ft £ ft * c c t ^^1x^5. 

2 b !I . ( £«S«61- (4)) IZ IMIO k K y II -9- 7* 7 7 7. £ 1$ ft 1" 5 ELISA 
iDr?:iTo/:gl, 7 O x ;U a* y 1 Pa 14 . 2 -7 x )V y 2P§ ft . 5 <7 x ;U *•>* y 4 Eg ft 

t- h s c «t tts g ft /c . ft a w 4 3 7 □ - xd i g G/ * ^ -r y y k - ^ % ps #?■ # 

IRIicfc 'J ^7'7 d-x>7'L, ^©±m£flfaft$!£(i{£ffi BIAcorei: 

»w- s as a t* 5 7 =b > ft ds t m ^ t 1 ; st w £ is © ?! £ « £ ft m it * v 7 h tz 

i li 1. 1x10'°^ h 6. 6x 10'° M- ! T-*o/c. 1" ^ ft *, HKD5 £ 'J ft b ft /c {a 

HSAk h IgG/* ffi#liHSAII*f L T X ^ HID ft £ j$o C t ifi & 2 ft . 

(^JE#iJ87) ^7 -t >y h ^ 7 ^ -ploxPHyg. p 1 oxPbs r (D ft R 

i-n ( n sii 87 ) ~ ( n jis 1 03 ) iza^x. k h m a g m. . * n m i§ 

Ef^7A^-HD-->n/:k hAl^fe{*A -HAC, /c -HAC (OffRi: 
ov>TiE^^„ ^bicii. ftH35Sft/;SHAC©v^^ffl(*^©»A. HAC i: 
^ $ ft h k K j;l «£ jfi B ? <D V O 7 1$ {* C « 11 -5 ^ 51 , HAC CD * * y V O 7, -? 
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lAOfiIi:-5V>XI^«. I d Dl * 2 ft h HAC ® A v 7 7 ft Si •> 7. r A 

k hftfe#±HCre»»A.#*©BfllEI , J"C**S 1 oxP fi2 59 £ $ A t * A 
© 7j -fe 7 h ^ 7 2 -ploxPHyg, ploxPbsr £ £1 T © £ 9 I- L T ft S U . * /c , 
Kg fir il 'J © 15 ffi : & ^ £ « % * ">* t < 7* * U 7 3 > T* 
£ * J: 9 I! - Wi % (O t> -fe 7 h * 7 * - I- tt PGR 7° D =E - 7 ** . ft « K I* - © 
PGR yDt-^iaotfil^no^t GFPite-?A s ^*ti*J:-5tiaj|fiL 
tz. if, ploxPHyg CD^I^ilO^TM^o. ^7^5 H pBluescript II SK(-) 
(Xfttt) tmiRWm EcoRV(^- 'J T-tDfrL. K >J > 1Mb * * C1AP 

(fft'>»**7^*yi»y>Hksi*. s m m. ) * is ^ x . sere t< 30 # ns 

£I5L. «Br*JlifeItt'J >K<bl<fc. wtlll. P BS302 ( * 7 3 ) 

b » PR© X Spel i: Hindi I K * - > # ~ ) "C* 9J U * U T DNA Blunting kit 
( ) T'¥?i*iS{k L fc DNA Br % . DNA Ligation kit ( 3E jH iil ) £ IS 

v > X 7 -f y - 3 > L . 3 > k* x > h "t ^ DH5 ( S # «6 ) 4 K <E ft U fc ( 7" 
7^U' P BS302HS). spTt**^. 5-fy-f3>5tf»I«5«li. * * ? 

h (i & ft © 7 d h 3 - ;m '<£ -3 t fr c /c . ;j;i:,:o^7a; k & ffi IR V ft 

Sail 'J T-t^fr. 88 D >&Hb L . H pGKPu ro ( WH I TEHEAD 

INSTITUTE. Dr. Peter W. La i rd b ft 5- ) *»<b SI K » * Sa 1 1 i: Xhol ( * - 
,j ^ # ■ _ ) x gj i; £ L/ PGR 7' □ x - 7 St fir r 7 D - - > 7' L . 7 s 7 7 5. H 
PBSPGR302HS » . Z©7 , 77.5K*iBIIRi*X EcoRI t Not I ( /< - U > 73 

- ) -e ® m t , ¥ « ft >J > eft it m . Noti u > # - ( s ts a ) nn'--> 

3 > U tz ( 7*7 7. 5 K PBSPGR302HSN). ^7^5 K 11-133 

E^gP JRHft-«aJ:U^4) ^mmmm BamHI (^-'J>7J'-) T'^St 
tSCilUot^^OT^i/V B W & 51 t 7J -t V h £ 91 U d3 U . * ^ 
ZW-ffiitbtz. 7" v 7. ^ H pBSPGR302HSN £ SJ ES P ^ Sal 1 ( ^ - U > 73 - ) 
■C«J»fU¥?ft*JIB^. a^D7^>> BWttige?*'ty h £ ^ O - - > 
7' L 7*c ( 7* 5 7 5 H ploxPHyg). 

fciZ. ploxPbsr ©f^RdO^T $ * £ . £1*»ttM-. 7" 7 7 ^ H pBluescript 
II SR(-) (JK&ffi) © Sad g]S ffl {' Jo B © «t 7 I- IT Sfil U > 73 - & *? A U 
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. Sf i I 'j > 77 - li . W T © BE JflJ © ;t y DNA t a fi£ t . 5" 3fe HI U > HHb 
L/c ( £ J£ li 7 7 -f -f - II S ft ). 

( sf i i y > * - ) 

S^-GGCCGC [A/T3GCGCCC-3* ( fi 5« * * 7 5) 

:0^7X; K £ M RS g£ ^ BamH I ( /< - «J > # - ) T* 93 Br . G8 'J > K ft L . 
^7^; K pBS302 ( 7 3 ) h mU PI W m BamH I ( * - 'J > - ) T- «J «J tfc 
L/ J c DNA ETt 7 o - - > 7' L 7c ( pBSSfK302B ) . 7" 7 7 5 F pGREEN 

LANTERN- 1 ( ¥ 7* 3 ) © C 1 a I gp ft (I ± IE © i ? II Spe 1 'J >* - ( S S it ) 4 
If A I . ft! PI & $ Spe 1 ( * - V y jj - ) V m «J it L tz GFP it {5 ■? 77 -fe 7 h Vr 
it 4 . Spel X'WWi'ik. 88 'J >SMb L /c 7*7 7 5 K pBSSfK302B II ? P - cc > 
7L/c ( pBSSfK302BGFP) e d © 7' 7 7 5 K £ M IB IF % Xbal ( * - y > # - ) 

t-wbt 7*775 h #1-1 34 (msp*^E^gp aa^-g^i 

'J # ) <b £1 PR V X BamH 1 ( ^ - U > # - ) T* SO 'J tU L ¥ it * Sis it L 7c DNA 
Br Jt ( 7* 7 7 h it -f y > S f ft 3 f * ir 7 h ) 7 □ - - > 7' L 7c 
(ploxPbsr), 77 -t 7 h * 7 2 - ploxPHyg. p 1 oxPbs r © H it £ U 6 0 (I a? L 
7c. 

(^SS#J88) ^ - yf -f > 7'^ 7 7 -pHCF21oxPHyg(F), (R)©f|F8S 

tl h 2 2 §&fe{*±© HCF2»<5-?jgs( lgX«#©if * > h □ * J fl| ) II loxP 
ffifll *: if At 6 /c<£>© 7 - y-r •< > 7'^ 7 * — pHCF2 1 oxPHyg ( F ) , (R)fc PA T 
© i 9 f~ LtffUL/;, HCF2 iB(5^©e¥fflRl* s -t> hD/7-»fD^7*. 
xD^7-*-tr>hD^7* i ^^BB©/c©. ( F) , (R)©273|n]©7-7'T % -r> 
2 - ft 88 L . * r . k h HCF2 31 £ ? ffi © 7V A flf m fc iik T © 7" 7 

^v-tffivt pcr iz i y it ng l ft . 

HCF2-F2K; 5'-TCGAGGTACCGTGAGAACAAGACAGAGAATGAGGGAGG-3' ( 12 #| $ € 7 6) 
HCF2-R2K; 5'-TCGAGGTACCTAATGCAGAGGCTCTTTGGTGTACTTGG-3' ( IE ?U § % 7 7) 
PCR li. it - v ;U-y -f 7 7 - t L T Pe rk i n-E I me r ft S © GeneAmp9600 £ . Taq 
# y ^ 7 - -fc* t£ LA Taq( S?liS)$:ffl^.^7 77- J P dNTP( dATP, dCTP. dGTP. 
dTTP) li $ ft © t, © £ fl£ |i fk PF II ft o T JTJ ^ /c . ffl S . it -T 7 -»U 3< PI- li 94*C 
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1 # (D & Jg ft • 98"C 1 0 &\ 68°C ! 5 '/> 4 35 -f 7 )V fr -p 7c , PCR & % i 7° 
D =j. % _ K ( =¥ 7 D ) JjiPJi L 7c ft . CHROMA SP1N-TE400 ( 7 D - > f "V 7 ) 
T-y^aaU:, f 0 t , $1 1 P i Kpnl -C^JBtL chroma 
SP 1 N-TE 1 000 ( 7 □ - > r -y 7 ) T' Y ;U 31 L /c . 1 © PCR BTr fe 7' 7 7. 5 h* 
P B 1 uescr 1 pt I 1 0 Kpnl S$ & IC 7 □ - - > 7' L ( pHCF2)„ ft iZ , # -t V h * 
7 57 -ploxPHyg 3> <b ffiRitX Kpni i: Not I ( ^ — 'J > 77 — ) "c loxP £ 
DNA Srtf 4 'J Hi Lfi^Sftt, ^7 7 5 h* PHCF2 © SnaBl 3 ffi £ 7 D - 
- > 7* b . LoxP E ?'J © 5? IrI * s 7 □ - - > 7' L 7c HCF2 ii B ? St i: ID 75" ft 
CD t> <Z5 £ (F), i£^i^©tCD^(R)i:L/c t pHCF2 1 oxPHyg ( F) , (R), H 6 1 . 6 

2 ]. 

( 89) 7 - Y T -Y > 7'^ 7 7 - pRNR21oxPbsr £D flF S 

h 1 4 # % ft # ± © RNR2 51 a ? ffi »- 1 oxP 12 5U £ ff A T €> 7c at) (D 7 - Y 
r -i > 7*^ 7 7 - pRNR21oxPbsr ^ «Tffl J: ? I: I t ffg I /:. ?f . k b 

rnr2 ii b ? m <d ¥ j j* a at * jsi t © 7* 7 ■< t - 1 ^ t pcr t- «t y*ii/fc. 

RNR2-F10E; 5'-TCGAGAATTCAGTAGCTGGCACTATCTTTTTGGCCATC-3' ( 82 ?"J § * 7 8 ) 
RNR2-R10E; 5'-TCGAGAATTCGGAGAAAGAACACACAAGGACTCGGTC-3' ( 12 J»J # % 7 9) 
PCR li, +J- — v ;l/ +>• -f 7 7 — i: It Perkin-Elmer}±12cD GeneAmp9600 £ . Taq 
# U 7- 7 - if 14 LA Taq(SSii)% V 7 7 - * dNTP( dATP, dCTP. dGTP, 

dTTP) l±»tt©fc©fcfc£*frKtto-CJl^fc. a*. ^ -f 7 ;U * (4 94°C 
1 tt(Dm&&'& . 98°C 10 68 e C15 # 4 35 +)" -f 7 ;U 15 1 7c . PCR Sfet: 7* 
D ^ ^ _ ^ K (^7*3) MIS L ft . CHROMA SPIN-TE400 ( 7 D - > x y 7 ) 
T-yAiiLfe, f ffi't.Mi^ EcoRi (^-l>>77-) T-tTJirU CHROMA 
SP 1 N-TE 1 000 ( 7 O - > f 7 7 ) T' Y ^ ft ii L /c . - 7a . 7^75 H 
pBluescriptl I (D Kpnl <ft «: M PR SI ^ Kpnl ( A - D > 77 - ) t? 91 if ft . ^ » 
it • t^7 7<'!f- , >3>t5w tlU'JXJcl. $ f> CI No 1 1 SP © S rf I 
'J > 73 — £ $ A L 7* 7 7 5 H ^ 7 7 - [pBS ( K ) S r ] * ffgl/fc. ffl . Srfl U 
> 77 — I- 14 W. T £> 12 ?'J © Tj" V 3* DNA fe ffl ^ tz . 
Srfi U > 77 - ; 5--GCCCGGGC-3' ( ffi W # % 8 O ) 
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^77; K [ P BS(K)Sr]© EcoRI gp <& C ± E© RNR2 'SB -? PCR Br fir ? □ - - 
>?'t5:tt'^77? K p R N R 2 ^l^gU;. - 15 . t> ^ V V ^ 9 9 - 
ploxPbsr © Sf i I 35 fill Kpnl "J > # - ( $ « j| ) ^ffAl, ftJ Rg S£ M Kpnl 

( * - U > # - ) T- I oxP S2 flj # t» DNA @r /* % 93 «J tfc L , 5 K pRNR2 

(0 Kpnl g|S & K 7 □ - — > 7' U . RNR2 jg £ ? (i t □ * 7 -» -t > h □ * 7 7? 
[RliI$5¥$nS ( R. G. Worton b . SCIENCE. 239 : 64-6S. 1988) Z£tfn&2 
fttPSOT'. 7 P - - > # L /c RNR2 9 & ? PCR Br ft <D 15 ft £ loxP ifi ?ij © 
^'|n|h* s ^[p]§CDfe©$:^-yx'r > 7 ^ 7 7 — £ t t ffl ^ /: 

(pRNR21oxPbsr > §63), 

(HSfetf'J 90) J-yjO^^ -pYHZloxPHyg © 3° 

t h 2 #&fete±© cosYHZ304 ( i/ - 7 X > 7 1t IK (i ft ft H fi ^ ^ E ^ gP 
»**«J:U?) ^VAf« ( lgKM®#J 30 kb -t > h D ^ 7(U i: fiZS) 
C loxP 8B?'J 4 }f A 1" h tz it) © 7 - f -r -f > 7" * 7 7 -pYHZl oxPHyg £ T © 
iv!:l/T^Ml/:„ t h COSYHZ304 f J A ff« 4 ttT © 7 7 -f 7 - 

£ /S v^T PCR HJ: U if ipg L 7c c 

YHZ-F2B; 5'-TCGAGGATCCGATAGAGAGATTGTCTTAAATGGGTGGG-3' ( @E fl| § 8 I ) 
YHZ-R2B; 5'-TCGAGGATCCAACAGCTGGAACTCATAAAAGCATAGC-3' ( 12 fi\ # 4§- 8 2) 
PCR & N if - v ■< 7 7 - i: L T Pe rk i n-E 1 me r }± S£ © GeneAmp9600 £ , Taq 
# U p< 7 - if li LA Taq(5&7lil)£ S^,/<»;7 7-* dNTP( dATP, dCTP, dGTP, 

dup) itasftofcotjtsiftfrjittoTffl^Tt. a ft . v -r * fr i* 94*c 

1 #©&£•£&. 98'C10&\ 68^15 # £ 35 ? -f 7 ;U(ro . PCR j£ ^ £ 7 
K ( 4' 7 U ) jail L , CHROMA SPIN-TE400 ( 7 □ - > f y 7 ) 
T-y^iilLfc, *©&.SfllR#* BamHl ( * - U > # - ) T-^JBrL CHROMA 
SP1N-TE1000 ( 7 □ - > -r -y 7 ) T-y^SaL/;. - £ , 7 7*5 K 
pBluescripiI 1 © Noll $ ffi 4 ftJ PR P & Noil ( <* - U > # - ) T' IjO 0f & . ¥ $ 
ft'tA7Hy-J'3>ti:ii:J:'JJt*l, $ f> C Sac 1 1 gfl fi[ j; Srf I 
'J>#-£ffiAL/i777.5 K ^ ^ 9 - [pBS(N)Sr3£ ^ SS L tz . 7 7 7 5 K 
[pBS(N)Sr]© BamHI g|$ fiz C ± £ © C osYHZ304 f j A 1?fi J£ PCR rr Jn 5: ^ o - - 
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>yto:it'^77^ K pYHZ fe fTF SS L /= . w © 7 7 7. 5 K 4 ili'J m. M % 
Tth 11 1 1 ( S ffl 56 ) T- « W • ¥ » ft . No t ] 'J > 7> - ( S ffi it ) If A L ( pYHZN) . 

^'yh^M -ploxPHyg © Kpn 1 gfl {£ II Not I l> > * - ( % 8 £ ) fe 
If A L , $J H If & Not I ( * - 'J > 13- ) X- l oxP £ JiJ fe # t l DNA fr * <£l U 
itS L . y'y ^ I H pYHZN © NotI »ffiC^D--i'^l//:. cosYHZ304 © - 
^x>7.©^lRUir0^7-»-b> ho^7^[S]T'*oC 4: *< *!l E L T 6 © 

cosYHZ304 y J A PCR ff it © £ fa i: l oxP BH © £ Ir] £ jfi j£ ft £ © t» © % S - 
yf -r > if* V S - £ L T ffl i^fc ( pYHZloxPHyg. 16 4), 

( ^ S£0U 9 1) *t7h^^ -pTELPuro © flF K 

t h 5fc £ # ± K fc hf o^7E?J4#At6/:ft©*t'y h * 0 9 - 
pTELPuro fettTOi5i:l/Ti¥SUfc. t h f o ^ 7 E ?J li - 
J.J.Harrington <b ( Natu r e Gne t . , 1 5, 345-355. 1997) II & h •? T PCR (I 
<£ 0 o^L 7^7^5 h* pBluescript II SK(-) (3C#£S) © EcoRV $ fc II ? 
D > ^ L 7c (pTEL). (^1:^7^5 K pGKPuro (WHITEHEAD INSTITUTE, Dr. 
Peter W. Laird frbft**) © EcoR I 3 & fc No 1 1 fir II £ A , £J IK & $ Not I 

( /< - U > # - ) X'W I) Hi L tz Mk m K (kfa-DT'f i/>BttI6f *t 

•V h ) ^7 7 5F pTEL © Not 1 i: ? □ - - > ^ L ( pTELPuro. H 6 

5 ). 

(*«S0y 92) ^ -f=r -f yif*2 $ - P TELPuroCD8A(F), (R)OflF« 
k h 2*»feft±OCD8ASt5?S ( 1 g K *I * © S r o * 7 {PJ d (4 1 ) (z k: 

pTELPuroCD8A(F) , (R)fc & T © cfc initial/:, CD8A if £ ? © & ¥ £ ft 
i*t> hD^7-»rD> 7*».f D>7-»t>H3^7*>i { ^lS©fcft. ( F) , 
(R)© 2 £ ft © ? - ^ r ^ > ? ? - £ r£M L /c. If, k h CD8A ii & 
m <f> f J ^ J* 4 W T © 7 7 -f 7 - & ffl ^ X PCR II i 'J 19 (B L tz . 
CD8A-F; 5'-TCGAGGATCCCTTTAGTGAAGGCAAAGGAAGGGACACTC-3' ( II 0] * ^ 8 3) 
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CD8A-R: 5'-TCG AGGATCCTGTAAAGGGGTACCCTGTCCTCTTTCATG-3' ( ffi! £'] f& % 8 4) 
PCR f£ . V - v -i 7 7 - Lt Perk i n-El mer & H CD GeneAmp9600 4 . Taq 
# >; ^ 7 --t'tt LA Taq( S M )fcffll>,^-;77-1' dNTP( dATP. dCTP. dGTP. 
dTTP ) ttaSWCttOfejfSSSfefr^ttoTffl^fc. S®. -9" -f 7 ;u ft ft 1+ 94°C 
1 # © m % ft ft , 98"C 1 0 # . 65°C 1 0 ft i 35 V -f 7 * ■ fr o /c . PCR M ft 4 7' 
□ r * - 7. K ( 7 J ) JQ.JI L 7c ft . CHROMA SP1N-TE400 (^D->f'^l 
T-y;uaiiUfc. BamHl X W ®t L CHROMA 

SPI N-TE 1000 ( 7 □ - > r 7 7 ) X f )V St j§ L . 2 CO PCR $t «: 7* 5 7 5 K 
pTELPuro CO BamHI g& {£ tl 7 O - - > 7' L fc. . 7 O - - > 7' $ tl 7c CD8A y y 
A Wf * A* fc hf D^7lc?U|5l^^©t©$:(f), i*£lR]©fc0fc(R)i:L7c 
[pTELPuroCD8A(F). (R), [1 6 6 , 6 7]. 

( H fi£0!l 93) — 7 h D DT-40 «S * X' CO lo.xPHyg *t 7 hOk h 2 2§^fe 
<* ± ^ CO £E fit ft A fl*J » A 

LIF iififlt'f D^7 h7>^-V2 >l/:t h 2 2#&fe#Bft)t*:& 
^15-7 h l> DT-40 iffflSS (Hsb. Nuc 1 e i c Ac i d Research, 26:3447-3448, 
1998 ) !i ± IE ( m M m 88 ) X ft S L 7c 7 - Y 9 4 > 7' * 7 7 - 
pHCF21oxPHyg(F), (H)H7>77i? > >3 >L, HCF2 51 <£ ^ J§£ (I 1 oxPHyg 

-7h'J DT-40 & |& © J8 « li 1 OS 9 *> fl& !S, jm j» ( % 7* =3 . W T FBS X 12 1" ) , 
IS- 7 h D jmm (^'7* a). 10- 4 M 2-* ;U 77 7 h x 7 y - A, (v7'v) £?&JD 
L 7c RPMI 1640 m J& ( ¥ 7* 3 ) ^T'tTo/:. ft 1 0 7 M CO a M £ «R & JQ RPM 1 1 640 
«JftX'-l3ft»L. 0.5 ml ©fcgsio RPMJ1640 JgJftKSS L. £J PH §£ J5S Not I 

( * - U > 77'- ) ^Ittftl/ft^-yr-f > 7** 7 7 - pHCF21oxPHyg(F). 
(R) £ 25-30 Mg fin * , il/HD^ 1/-V3 7ffl(D^i^7 h ( 7n ;* y y 

K ) (I » L'. liSt- 10 # El » S U . * a /< y h v - > - ( /W if 

y v K ) i:tvH. 550 v. 25 m f co ft ft x m E Ep fip u /c . S & X 1 0 # m 

»B&. 24 Ih5 IJSl i3 IL/:. 24 D# 181 . ^ -f O' □ 7^ ^> > B ( 1 mg/ra I ) fc ^ 
f IS AS !- 52 ftS t . 96 7v ig a 7* U - h 5 «t (- » ft L X B 2 i§ |HJ (O ifi 0<! 151 £ 
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■o tz . ^ -i 7 P "7 -f "> > B ffij* Mi 7 P — > A* <b Puregene DNA Isolation Kit 
(Gentra System ft) fcfflPT^VA DNA feiitU/;. f J 2a DNA & ffl R fit 
ft Hpal i: Xhol (*-'J>#*-) X" W Vr L . 0. 8X7 # □ - 7. 7' * * X ft % & 
||j 0 . - - ( DuPont & ) ^ 7 ^ # U 7' P *j 9 -i > 7 

lt.:fl)7^^-i:»U HCF2 7 P - 7 % £ ^ X if if > ^ W 7 U 7 -f t* 
— > 3 > fefr^. ffiHlBlftAfrOraSfelTo/c. HCF2 7 P - 7 © ft IS 14 # T 
©7^7-£ffl^Xkr-yyA£g£M£:LX PCR * 15^ . t © PCR £ft £ 
tt £J i: L X 7 > 7 A 7 7 -f 5 > 7 i: «fc § 32 P fll IK DNA 7 o - 7 ft K L ( 7 
7 * A . iWC7"D hD-;H:«Eo/;). 
HCF2-F4 ; 5'-CACATGACAAGAGCTCAGCG-3' ( 12 ?!l # * 8 5) 
HCF2-R4; 5*-TCTGACTTCCTCATGAGAGCC-3' ( IE ¥\ # * 8 6) 

PCR 14. if - V 7 7 - It Perkin-Elmer |±g{ © GeneAmp9600 £ . Taq 

# »J * 7 -if 14 Ex Taq( ^ffiit ) 4 1^,^777-* dNTP( dATP, dCTP, dGTP, 
dTTP) l£*tf©fc©fc«5l*frKtt-3-CJSW::. if -f 7 )V 3k «4 94'C 

1 #©&£&&, 98*C10^. 65*0 30 72*C 1 # £ 35 if -f 7 A- f? o fc. * 
- y r -f > 7^ 7 £ -pHCF21oxPHyg(F)© J§£ , H £& Aft X (£>20 kb. 

*§ m ft x 14 8.7 kb o > k *< i* as s *i * . 7 - y f- > 7 * 7 7 - 

pHCF2!oxPHyg (R)©J§£ , PI & & A ft X 14 >20 kb. f§ |sj £ & A ft X' 14 9. 5 
kb © /< > K ** & iJb £ n €> (16 1, 6 2). y if > /n -f 7 U 7 W -fe* - *> 3 > 

7-7'-r-r>7^77 -pHCF21oxPHyg(F)!- <^ X 14 52 7 P - > 
41 7 P->, ( R ) {; *> w> X li 60 7 P - > «f 28 7 P - > rt s g W © *S [S] £ & A 
ftX&o/c (-fft-t'tt HF, HR 7 P - > t 0?*). 

(HS£#I 9 4)^7 h U DT-40 10 J9§ (f X © loxPbsr ti ir 7 h © t: h 14 

ft ± ^ © §p ffl » n m ft A 

h 1 4 §&feftlSr SC20 S: <S#f 6 - 7 h U DT-40 $1 (ISb. 
Nucleic Acid Research 26:3447, I 998 ; M U * ¥ H ^ 3 . Rfflft-««J:«J 
5* ± IE ( ^fiiE<9J 8 9 ) Xft 3S L ^ - y t ■< > 7^ 7 5? - P RNR21oxPbsr 

feh7>77x7^3>L. RNR2 lEffi: loxPbsr # -fc 7 h t W A t 5 : 
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t U &■ tz . 

±EkH«i:OT. aa H P ft S r f 1 ( JK $ ffi ) T? « it t tz $ - ? =f 4 > 9 

* V 2 -pRNR21oxPbsr H 7 >^7i? i/ 3 > I, 7*7 ^ h f < y > S ( 10 

Mg/mi) Gi±TX'm2mmmiR®mLtz. Btt* D->*^y; a dna 

(0 6 3 ). 

RNR2-1; 5'-TGGATGTATCCTGTCAAGAGACC-3' ( BE 5"J S ^ 8 7) 
STOP-3; 5'-CAGACACTCTATGCCTGTGTGG-3' ( £ flj # ^ 8 8) 

PCR J±, -9"- v ^-y--f ? 7 - t L T Perkin-Elmer ?±^0 GeneAmp9600 4 . Taq 

# U * 7 - if Ji LA Taq( S ffi it ) & J8 ^ , ^ -y 7 7 - ^ dNTP( dATP, dCTP, dGTP, 
dTTP) tt»{*©fe©«:JtSlftfl:{lfleo-Cffl^fc. aS. ^ 2 )VfkWt$ 94°C 
l»©»*tt*. 98"ClO#. 65'C5#£ 35 -fr-f * ;Hto fc. 60 
? D - > * 8 7 D->CiJ^TfSi|iJ08 2. 5 kb © PCR jB ft ** if *I $ ft . 
ffi W. ft fc (R?D->i»,p). 

(ilM9 5) - 7 h 'J DT-40 SB fl& * T* © k h 2 § Sfc fe <* © ffi ffi ft J| fl*j §J B? 
k h 2§&€.#£ ; R£{£ft-t6^'7 h 'J DT-40 «jn ( Jft£ h , Nucleic Acid 
Research 26:3447, 1 998 ; * IP * & B * SP . ft S & - ft «t 'J # # ) H±E 
(^&0'J9 2) T-ftSS L 5? - y f -f > 7'^ 9 5 - P TELPuroCD8A(F), (R)* 
F7>77i?->3>L, CD8A ifi?Ii:t hf 7EJ"J4if At4C t 
K J: o T . ^©J?A$ftT-2£&fi#£^E|T-f.5- fcfea^fc. 

±EfcH«ll Lt, iiJKPft Srf! (X&tt) t'Sftftl/^-yr^ > 
^ ? ? -pTELPuroCD8A(F), 7 >^7 i^-> 3 H, y 

( 0. 3 Mg/m I ) # & T T- «J 2 ig Rj) jg JR ig « U tz . B ft 7 □ - > *» f> Y J A DNA 

4:aiiiLTaTOy7-f 7-%lPt PCR tc- J: UfflHJU18l;H*©HI£fcfT-3 
/: (@ 6 6, 6 7 ). 

*--r"x -f s <f 2 - pTELPuroCD8A(F)ffl 

CD8A-3; S'-GCCCTCATGGAAATCTCCTGGG-S' ( §5 F'J § *t 8 9) 

CDPuro-l; 5'-GCAGCAACAGATGGAAGGCCTC-3' ( IB 9\ ft ^ 9 0) 
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9 - ? 9 4 s 9' ^9 9 - pTELPuroCD8A (R)ffl 

CD8A-2; 5'-GAACAGAAAGCCACTCTTGCTTTCCAT-3' ( ifi #1 f& # 9 1 ) 

CDPuro-2; 5' - A CC G AGCT G C A AGAACTCTTCCTCAC-3' ( BB ?'J § 9 2) 

PCRJ±.it-v;l/-9--f?7-fc It Perkin-Elmer © GeneAmp9600 £ . Taq 

# U > 7 - -t* LA Taq( 3 9 it ) £ ffl ^ , * V 7 7 - =9 dNTP( d A T P , dCTP, dGTP, 
dTTP) l£^tt©t©£&*J&ft(I$oTJlWc„ SI, if -f 2 )V £ (i 94'C 
l#©»£tttfc.98t;iO#..68TC10#fc35 1t^?;bfTofc. ( F) 
II *J l^T (± 95 O □ - > * 2 ? D - > . (R)i:lSl^Tli 1 60 ? p - > 2 9 U 

- y t- ^ *s it u © pcr m to m « * n , fflro»«it«=**»*>*t/= ( -t n ^ n 

CD, CR 7 o - > i: of 

tfJHfflgiAfc CD. CR ? o - > {- s i%-c . CD8A itfi •? ffi T* 2 § & £ 
f* © 9J If ** & Z. r> X ^ h S *» t PCR & t>* F 1 SH jg fit £ «k 7 X HI * tz . 
( 1 ) PCR M#r 

2#3fefe#±©»£?;&tf££!^-;fr©:GF& (|6 8) *ttT0^7-(7- 
ffl i^T PCR «Ii 0 & it L fc. D2S373, D2S113, D2S388, D2S1331, D2S134, 
D2S171. TPO tfiliim © 7 y -f V - li BIOS *±© fc © % ffl l> fc. 

VK3-F; 5'-CTCTCCTGCAGGGCCAGTCA-3' (iBJiJ§-§-9 3) 
V k 3 - R ; 5*-TGCTGATGGTGAGAGTGAACTC-3' ( IB ?U H -t 9 4) 

ck^ ^ jg y y -i -7 - 

Ck-F; 5'-TGGAAGGTGGATAACGCCCT-3' ( ig ?U S 9 5) 
Ck-R; 5'-TCATTCTCCTCCAACATTAGCA-3' ( SB ?ij § # 9 6) 

PCR li. it- v;l>it-T ? 7 - Lt Perkin-Elmer tt^O GeneAmp9600 4 . Taq 

# U ^ 7 - iff* Ex Taqdlil ) ffl ^ , y 7 7 - ^ dNTP( dATP, dCTP, dGTP. 
dTTP) &®tt(D$<Dim%&1itlZfcr>X m^tz. ffi £ . it -f ? ;p & # li 94°C 
1 # © & g £ & . 98'C 1 0 «f , 56-60*C 30 © , 72"C 30 # £ 35 it -f ? ;u ft 0 /, . 

^ HI 6 8Cil/:. t h 2§^fe{*if ^§|tt6-7 h U DT-40 M 
9 U - y 521D4 d tJ^t li. lt©7-**ittaiSftto60J:WLt. til 
Is! A ft CD ? □ - > ( CDI0) (I £> i"» T (i . CD8A «fc U fc 7 □ ^ 7 H C to iffi 
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t47-*ttiTig*LT^/:, -15 . ffl m -Ifl ft A j* CR 0 □ - XI « ^ T (4 

(2) FISH ]$¥#t 

k h 2 # Jft ft *« CD8A afi : FST-9JI»r$nT^SCt'feaft«J;l!IWr-r 

# S pGKPuro 7 □ - 7 % m V* FISH & ft o ( H 6 9 ) . 
(Nucleic Acid Research, 26:3447-3448. 1998) II $ o 7c . COT] & (□ 
- ^ 5 (I J; 'J . 521D4 titglt CD * D - > (CDIO) T- 14 . 

2 #Jftfe#* s *>fr<b LTi^s c t pGKPuro yo-y^* 

<Di/?i-)\, (FITC &K. ft&) A«f0^7-Ii:«aj$*lfc. :©Ci:(^ 
-^f O^^^^-A^A^nfc CD8A Ifef IAi2#ifefe#Jf^OTD 
^7-Si:^?t^s:usui^. s/c, CR ^ D — >c » v% -c 14 . 
PGKPuro y D - r 4 * O 5/ ^ ;l/ *« 2p 1 2 II B ft c, ti . ± < W ft fi d o T 

& ± © ft * *» f> . *B El ft $£ A # CD ^ d - > c ^ x , th2§^fe»*i 
CD8A Jte?aST*«I»rSnTVN*i:ftjfcx-t/ c . * . C R ? D - > T- 14 w m it 
* 4 fi Z 5> <C o /c d t *» b CD8A ita^©i£^73fp]{4-t> 

(H£S0!J 9 6 ) -7 h U DT-40 S3 fl§ if T- © loxPHyg # -fe >y h © h 2 # & 

to ±^o3&n gwm a 

± E ( SI IS 09 95) t-I t> n/c CD8A ilfif Iff □ ^ 7 h 7 > ^ - y 3 > 
Lfcfc h 2£&fe#B?rJt*:{£8TS-7 h U DT-40 *fflfl§ CD ? D - XI ± IE 
(£MJ 90) TrflfgLfc^-yTw:/^** * -pYHZloxPHyg ^7^7 
x^^>3>L. cosYHZ304 Y J Af^ii: I oxPHyg +, -fe >y h £ ffi A 1" -5 C fe 

±mt iRjtSC L T . i|?JI!R#£ Srf I (ifl#ft) T-»«{t L/ : ?-ff^ > 
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# 9 5 -pYHZIoxPHyg H7>77i?->3>L, A^'D7-fy> B ( 1 
rag/m I ) £ ft T T- ft) 2 iB S3 iB « H L /c . IS It ? □ - > h Y J A DNA M tfc 
LTJ.n®yHv-^fS^t PCRlCj:iJffiRlffl«?l*fl)raS«:(T-5 (06 
4 ). 

YHZ-2; 5'-TCCTCTTTTTCCTTCCTTTGCCTC-3' ( g£ ?'J # # 9 7) 
Yhyg-2; 5'- ATTATTTTGGGCGTTGCGTGG-3' (E^<J#4 9 8) 

PCR tt. -y-- V -f ? 7 - t LT Perkin-ElmerftK© GeneAmp9600 . Taq 

# 'J ^ 7 - -t* li LA Taq( S jfi it ) iffiV\/<777-* dNTP( dATP, dCTP, dGTP, 
dTTP) liSftOt,©*«5l^fFi:aoTfflP/:. it . -9- -f ? 14 94°C 
1 ^©ttJttta, 98°C 10 65'C5 # 4 35 ? ;Mt 9 . 3 «t U tS 

( ^ ffi $J 9 7 ) k h{S#I«lfif^7^^-i ll«ift?^ 7 * * - O 
PS ;& £ * T 5 k h A X Pk ft # A -HAC o 4K H 

- tt E * T- E t J: 5 ti . 7$**-C-«fc'J££u:3b»o»*ft<f£±fcfc h 
ffittfefg&Si+S/cd&K. HCF2- I g A. -LIF f, « * k h 2 2SJfcfe#»r/tfe 
k h IgH £ £ f 1 4 #&fe{*fr/i SC20 ±© RNR2 KlcffiSitSCfc 

ii i -3 t , k hJJif*ilI«fif^ 7^^ - t x ? ? * $ - <DM15 

fe * -T * k h A I * fe f* A -HAC * SS 1- 6 I. K * . 

* -f . * «J f- ± IE ( * & H 9 3 , 9 4 ) T'»ibnfcffim»«*.tt HF, HR 

^D->fetanattAflER^D->tiBj»wi^i-*ci:m:oT. k h 2 2 

# & fe # 8t i: l 4 g&£&Sfr# SC20 ir^Wif ^SUtS DT40 ^-f 7'J 

(1) kh22«fe^ffilt!: 1 4 g&fetefrtt SC20 »f>tTO^#^^^1- 
S DT40 a^'J y F©ffS 
R ? D - > J* 7 7 7. h -9" -i V > S ( 10 Mg/ml) RPM1 1640 iSifit', HF ^ 

□ - >li ^ f O -7 -f > B ( 1 mg/m 1 ) £ *r RPM 1 1 640 Jg flfc T- iff ft L 7c . 1-2 
x 10 7 fllOi33i^ □ — > $:zg^ UM^m. »t Ifll t» RPM 1 1 640 ig U!l -C 2 0 ft L 7c . 
$5 M flfi £ % ± <- flX 'J l& ^ 7c ft • 'I' * 37°C T* & ffi LtfcU'/; 50% PEG 1 500 
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( * - <J > H - ) 0 . 5 m I 4: » *Mw AD A , & 2 # H f * 7 h X B L < £ £ L . 

-e © m . & ifo » rpmi 1 640 j$ ife i mi t i Q-nfrttxvpv < y aaz, m^xm 

M RPMI 1640 igJfe 9 ml & ft 3 # 13) AM} T in A . 37"C "C* 1 0 # fS ffi S L /c . 
t<D&, 1.200 rpn T- 5 fi-IBiftifr L . ifiL « % £ t l RPM I 1 640 Ig ifc T- 24-48 Of RQ 
SSL/:, x ©& , 7 7 7. h V -f V > S ( 1 0 Mg/m 1 ) • /n -f ^ O V -f > B ( 1 
mg/ml) RPMI1640 iSJfeK £ & L . 24 ft J§ « 7° U - h 5 « C # SE L . 3-4 

a BUS* Lfc. H»i:Lt, HR *d->£ R * d - > t fflKsBd L /c. HF 
? o - > R ? o - > t CO Sffl Bt £ b t# <b ft /c ^ -f 7* U 7 H ( RHF 7 □ - 
> t of * ) . HR 0 u - > i: R*n->fc©fflJB»-&*»fc»fcftfc/>-r7'yy 

H ( RHR 7 d - > h Df # ) i» f> y 7 A DNA 4 ft flj L X , ttT0^7-fv-i 
JB^T PCR fcfri.*. t: M 4§, 2 2 tJftftft© 2**{f»g ftt 04 ; t 

fc h 1 4 § £ ft th ffl 7 7 -f V - 

VH3-F; 5'-AGTGAGATAAGCAGTGGATG-3' ( 12 JiJ § *} 9 9) 
VH3-R; 5 , -GTTGTGCTACTCCCATCACT-3 , ( @S ?'J § * 10 0) 
th22f^fe«:^|iiffly7^7- 

IgA-F; 5'-GAGAGTTGCAGAAGGGGTGACT-3' ( IB #| § # 10 1) 

IgA-R; 5'-GGAGACCACCAAACCCTCCAAA-3' ( E &\ § ^ 10 2) 

PCR (i. it - V ^it *f f 7 — t L T Perkin-Elmer t±m © GeneAmp9600 *: . Taq 

sK U ^ 7 --fe'tt Ex Taq( ) iffl^.A^T-'P dNTP( dATP, dCTP, dGTP, 

dTTP) li»tf©fc©fc«St*fM::ao-cjgt.*/c. aft. it -f 7 94°c 
1 # © & g 14 ft . 98"C 1 0 # . 56°C 30 £P . 72*C 30 » % 35 it -Y 7 ;u fr ^ /c. PCR 
©*SII. RHF ^ □ - >(£ 6 ? D - >. RHR * D - > l£ 2 7 O - > *« VH3 £ Ig 
A ©^ £ (I PH4T* * o . £ f> IC , t h C0T1 DNA fe ^ □ - 7' II ffl ^ T FISH 
4: 'a o /c tS m . Cftf>©*o->l±±T2*©fc hJftfe^tasaL/cttjBT* 
ffi^ltl^Ifci^fji^^?/;. J5H ± © « * A* . RHF, RHR M y U 7 
K ^ D - > tt t h 1 4§,2 2S^fifl:©2*^ffififtT^6 tflBrt-tfc. 
( 2 ) RHF, RHR^-fyyyK^D->^*J»4th2 2»Sftfefl:BfJt©l 

4 $ & fe fls m n SC20 /s © as ffl t$ s w £ n 
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( 2 ) - I Cre«UJ5*#5IS$£3BJ&'<2> 9 - pBS 1 85h i s D © m U 

-KEIT-ELfcJ: "5 K . k h {ft & f* © 3 ft ft A 0*3 15 m J4 C re - 1 oxP '> X 9 

rasftfeftiaT-oinftAa^ti^firjzfi^ctj&^ffidns/cd?). c re g£ s £ 

i L/:, 

Cre » ft * B * £ S * * * - pBSl 85 ( ¥ 7 3 ) £ |g] pg p ^ EcoR I ( * - «J > 
T-9J(f L, Bglli y >#-£J?a Ltz (pBS185Bg). - £ . t^ff ; 
-;UWttil&?*-ty b ^1^77; K #1-132 ( j£ US * 3* E 3* $ JR E & 
-«»J:'J££) ^^flaS0X BamHl ( * - <J > # - ) tt^f f ; - M 
ttiie? *t 7 h U [HI, pBS185Bg © Bgl 1 i gp ffi >.Z 9 D - ^ > 7 L 
( pBS185hisD, 17 0), 

(2) -2 Cre-loxP -> 7. 9 A £ ffl i^/ = RHF, RHR ^ -f 7 U y K ? D — > i; 8 ft 
5t h 2 2#&&{#g?rtf© 1 4 # » £ # Rf # SC20 ^ © §& ft ft Ji 8*) $5 H 

± IE t m m £ L T , U m W m Kpn I ( * - >j > # - ) -c* « # <fb u cre » si 
^il^Iil^ £ £ - P BS185hisD 6 RHF. RHR y ^ D ->i:f 

*lffth7>77i^'>3>L, b^f f;-^ (0.5 mg/rn 1 ) #ST T- iKl 2 
aiHJiilRlS*U/c. * © m . 67S«||7U--h48cK»£ffflllSJ*H4#&L, 

( 2 4 7 - )\, ) . ffi S I- 2 7 — /✓ £ 3S A/ T' &t) 1 0 ; IB C £ £ * T' « II U . 
il7'-;H 5X FBS t 1 Mg/ml (D 7 D k'f -f 7 A 7 ^ ^ K (PI) £ £s5 
iP L tz PBS ( U >B$ffi& Wl ) 4ml CSajl. FACSVantage ( * £ h > • r -f 
«y * > y > ) C J: »J W *r U . 15 M L 4 9 iz . I oxP IH T* © ft » A IE ffi *« fi 
C o GFP 31 B ¥ n ffi m £ ft fg % 1" £ © T- $5 0E 4 IS C L tz HI B£ fe FACS T- tt 
it! T* 16. GFP HttfcJSt)nSttlftil^©V--r^>irfe4|g«iJ3KUfc. 
S@© V - -r -T > 7f£ ©Igft 14^ -f 7 □ "? -f S/ > B ( 1 mg/ml ) £ £ RPM! 1640 

< ^©25^, RHF <b 14 GFP fill fl& 98-99X© *6fi T ffi US 

t6:t*iftft*<. RHR ? □ - > b (i ± < a fjg X' # 4- o tz . Z\<DZ t 
(4 . ffl 7 1 I:,tL/;J:o!: RHF ? □ - > <z o r 14 2 o © loxP © fj |fij *»* -fe > 
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h □ * 7 -» t □ * 7iv^SfilT'-SLtsy. glltES^!fe6(*f(4 ! ii5 
i:'*5J)i:»t t, RHR T- (i 2 o © loxP cr> 15 l«] * s — St L T ^ 4 ^ tz tb IZ $5 j£ 
&©&fef***-b > / 7 2: 2 (dicentric chromosome) t t 

>FD^7HI/:ii^B ( acentric chromosome) IZ & 5 tz <£> . $1 A <£ , 

-r y □ v -y > b £ a t t- « m it- tr, i*sn4i^*A«)ft6. c 

B*i:,:c: fc^b HCF2 ii £ ? ii -t > h o ^ 7 -* r p * 7 © # ft 

ft h t ft ft T t 5 . 

ft C , FACS T*^D-->^$n/cRHF4*©2^D-> ( SF2-21 £ SF2- 
23 i: of*) CS^T, KB fir it 'J loxP "Cfift A Cot^oCi* PCR 
i:ioTttBl/t. SF2-21 h SF2-23 «b y y A DNA £ & * L T «l T © 7° 7 

-f v - % m ^ X PCR 4 'a o tz. 

PGK-1; 5'-ATAGCAGCTTTGCTCCTTCG-3' ( 12 § « 10 3) 
GFP-); 5*-TTCTCTCCTGCACATAGCCC-3' ( IE ¥\ § * 10 4) 

PCR ti. V - "7 ^-f- -f ? v - t Lt Perkin-Elmer*±I2© GeneAmp9600 £ . Taq 
# U * 7 - -tf li Ex Taq( S ffi it ) ffi ^ , v 7 7 - ^ dNTP( dATP, dCTP, dGTP, 
dTTP) li&tt© t © £ Mli&ftK ft o T ffl Wc. fijg. it -f 7 li 94*C 

l#©«&Rttft. 98°C10&\ 61'C30^. 72*C 1 # £ 35 -f 7 Jlfi ^ tz . ® 
7 2C^tJ: 0 tz . ~ © 7* 7 -f v - -c-«l 600 bp © PCR £ ft » t> ftft{£ . loxP 
HT'aiJAtffiloT^K^j^Shi, *S JK 4 H 7 3 IZ ^ L tz . C re 
at&Ai£??lg£gJl^77-£ h 7 >77i?'>3 >LT^4l^ RHF 7 P - 
>T- fi PCR £ & b ft*, tz © IZ # L X , SF2-21 i: SF2-23 (I l •» T li, 
*5 600 bp © PCR b fttz. 

i£ b IZ , SF2-21 i: SF2-23 C L T , t h 14q ter 7" □ - 7* ( t h 1 

4§^fe^ftgc7:D^7^i|£$:^ai. FITC «» ) pGKPuro 7* □ - 7* ( fc h 
2 2§^fe{^»r>t©fiM7D^7ti^$:^di, □ - y 5 > « i« ) fcffli**: 

f 1 sh 4 *t ^> tz m sk . mi - * & # ± © (3d * j» f p * 7 pB j« iz ? i tc ^> y * ;u t 

>i/^'t;M^tb$n/:(|7 4). £ /c. t h 1 4 S^fe^R^W 
7* P - 7* ( □ - y 5 >-7^;U) t h 2 2i»6*RJ||lsyD-7' (FITC7 
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* )V ) X FISH fe fr -3 BR (3 fc - »; fe * ± C Pi fS © 7" □ - 7 A * (7) v 7 & )V 

tfWLm <* n/c (@74). 

fi*. ± h . SF2-21 SF2-23 l: £ ^ X JQ f# j§ 'J © $E US * s & C U , ft 

ir * *i S k h A X ft ft W A -HAC fl| g $ n IS ii X- # fc . 

( H IS $1 9 8) k HS#I«Hfif *gai6f 
PS 35" ?: *T S k h A X ft & & k -HAC © « SI 

A -HAC «l|l©SlS«i:±<WmU:LX, cosYHZ304-lg * -CD8A i>b«St 
h 2§ftfe#Bfttt£kh IgH £ £ 1 4 gftfe{*fr# SC20 ±© RNR2 Ifif 

Ii:iiI^it5:ti:<!:?T, k hffi#am;iI{E?7777-£: « g 0 j| & 

?^7^^-©S^^f t6k h A X ft ft * -HAC ^itS:ti>T'| 

sr. * a c ± c ( gt 0a 9 6 ) x*#f>n/cffiwia»AY^D->tfflBi 

ffl^^^R^n-><!:ia^lit!^1-^Zi:(iioX > k h 2#ftfe#fr)ti: 1 
4 #ft fe^Bf SC20 ^©MSr&lf-tS DT40 A^7*')y K^Sto. 
(1 ) k h 2||fe(WJtl: 1 4f^6#Sf)t SC20Sf)t©il#$:«^1-o 
DT40 /n -f 7" U >y >y K © ft « 
R 7 O - > li 7* 7 7 h V -f '>* > S (10 ng/ml ) £ « RPM II 640 ig * X . Y 7 
D - >(£ -f 7 □ v -f v > B ( 1 mg/m 1 ) # W RPM i 1 640 ig Jfe X ig ft 1" © . 1-2 

x lo'ffloH^n-i/fca^ujri&fc. ji jm ?« rpm 1 1 640 js us -c 2 b » t * . 

^Sig*fe £ £± «J Bfc ^ ft K , ^ © 37XT X{£i& L X « ^ /c 50% PEG 1500 
( * - U > if - ) 0. 5 ni 1 # iz jjp A . «24Mak*'<yhT-*L<iS^-r*. 
M ALT* RPM 1 1640 igife 1 ml £ ] ft IS3 X *J> o < U isa A , 'm^XM 
JM?S RPM I 1640 igflfe 9 ml & 3 ft n X iO A . 37*C XI O^fltfito. 
■t © ft . 1 . 200 rpm X 5 # ffl j§ 'b L . fa. m i % V RPM I 1 640 ig J& f 24-48 B§ 
m m + h . * © ft , 7" 5 7. h -f > S ( 10 Mg/ml ) • y\ -f 7 □ T -f > B ( 1 
mg/m I ) RPM I 1640 Jg Jfe li £ (A U . 24 7\ ig H 7 U - h 5 # C -J> ?i L . 3-4 

j£ FaT ig it "T ^> . t# h ft fz^ -i 7 V -J h* ( RY 7 □ - > i: llf ^ ) A» «b >f J A DNA 
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fe rtl th L X . W>'©7"7^ ffl^T PCR tfTi\ t M 4S, 2 ffi & & 

VH3-F; 5'-AGTGAGATAAGCAGTGGATG-3' ( IS J-'i # §■ 10 5) 
VH3-R: 5'-GTTGTGCTACTCCCATCACT-3' ( 12 ?'J # ^ 10 6) 
k h 2#&fe{*&tiJffl7'7-l'7- 

Ck-F; 5'-TGGAAGGTGGATAACGCCCT-3' (E5!IS^ 10 7) 
Ck-R; 5'-TCATTCTCCTCCAACATTAGCA-3' (EJUS* 10 8) 

PCR 14, +)■ - V -f 7 7 - i: L X Perkin-Elmer *±gS tf) GeneAmp9600 fe . Taq 
U * 7 - 14 Ex Taq( £ fl 51 ) fe ffl ^ . y 7 7 - ^ dNTP( dATP, dCTP, dGTP, 
dTTP) liitf^t^rll^llCliotffl^o. ffi g . V 4 7 Jl £ fr 14 94*C 
l#©»£tttt. 98°C10#. 56-60*C30#. 72X 30 & 4 35 It -f 7 ;i/ ff 9 . 
£ b II, k h C0T1 DNA £ 7 ? □ - 7 izm l^T FISH 4 fj , 2 # © k h Sfe fe {* 

4 ffi 5i L tt !S X # £ L X ^ 6 C k 4 51 S 1" 5 . JSl ± © H Sft *» . RY ^ -f 7' 
U 7 K 7 d - > h l 4 # , 2*»6fr©2*4«ftl / T^S:i!:«B 
X # S . 

(2) RY A-f7'Jy K 7 D - > II £ S k h 2#Jftfe#:Wtf©l 4 § & 
frfrtf SC20 ^©»ffiftafl*H£BE 

± k k n & n u x . pi r » m K P n i ( ^ - y > # - ) t- a # (b u & cr e &« 

A»*$£#6 3R'< ? * -pBS185his_D 4 RY ^ -T 7* 'J y K 7 □ - > II h y > 7. 
7x7^>3 > U . t7f f7-^ ( 0. 5 mg/ral ) fiF£TT-*Sj2aiWilflJSit-t 

5 . * © ft , 67viS«7'l--h4^{Iffi't4fi^*a4^?iL(247 t -;U) > 
fiE « (I 7 s - ;U 4 5M ^ T- g| 1 0 : flU II & €> £ X- J& It o . 

IfflBS 7*- ;U £ 5X FBS k 1 Mg/ml ©7"D k'f ^ 7 A7^^^ F (P.l) 4?* 
in L PBS ( y 4ml C »» L . FACSVantage ( * 7 h > ■ -r -f 

•v * > y > ) ii 4 y ft? #t l . gfp n ft k s n 4 an hi is # © y - -f ^ > 7' £ 
» s J* y ii -r . * ii . facs x- 7 d - x > 7' $ n s ry & * 7 □ - > n *> ^ x . 
jq 19 a u ioxp isi t- a ft c o x c t * m®n pgk-i y^v-i: 

GFP- I 7" 7 -f "7 - £ * m ^tz PCR (I 4 o X »8T- t o. $ «b (I . k h 14q ter 
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ft»«^D-7(th 1 4 £ & £ Jl M x D 7 $ i$ £ fcfc IiJ . F I TC « » ) t 
pGKPu ro 7 O - 7" (kl«2-8Jftfe(*:BfJtWffiJR-rD^7RaJ*fe«iili. o - 7' 
5 4 ffl ^5 FISH. $> S VMi, t h 1 4 S^fe^^g ^ ^ D - 7 t t 

h 2#5ftfe#1$|ifi!i7D-7§I^S FISH fr 5 - t K <fc 'j . IrI -■ ft # ± 

X % fe {* * -HAC &m £ £ n C i: A 5 SIT' to. 

( X ME m 9 9 ) DT4(WW 7 U y FjlBi^Ok h A I ft £ A . <c -HAC © f- 

■7 7 7. ES ffl M ^ k , * -HAC £ 9 A 7 -5 /c O (I . 15 ft L «t o IZ * -f . CHO 
fiBflS^ MMCT IIJ: 'JSAL/:. 

SF2-21 t SF2-23 DT40 ^-f7'J«; K 4 -f- ft ^ ft K fS 150 mm ^> t - U 8 & 
"C* ig H L . 3 >• 7 ;U x y h i; & o Wr .6 X- 20% FBS, IX - 7 h U flu ft . 1 G- 4 M 
2-* J]/ iJ 7* h X £ 7 - )V . 0. 05 Ms/ml 3A<t5 K & Sin 0 /c RPM1 1640 ±fe 
(I £ » L , ^ bi: 3 6B|P3iggUT 5 ^ Dir;^f ^^it/c. ffl IS 4 24 ml 
CD JfilTtf RPMI 1640 Jg J& K » » L . ^ <£> 100 Mg/ml CD rf* U L- 'J >' > X' 3 - h L 

it ib R 25 cm 2 7 y 7. 3 1 2 * ( 3 - ^ > 7' ) (I 2 il f O^Sl. 37'C T* 
1 S# Ha ig * U , ffl M i 7 7 7 3 cd Jg iz ft * $ -a- . ig H r£ 4 to £ L , * iD 37*C 
T' & & t it -f h*7">> B (10 Mg/ml , v 7' V ) ill ^ if/^ffl 7 7 7 D !: 
SfcL, 34°C , 8000 rpm, 1 53 CD it ,b £ fT o /c . 5 7 D -t ;U 4 ft JflL ft DMEM 
tgifeKMU. 8 Mm, 5Mm 7 -f ;V ^ - !I T i M L /; . »Sft. 1700 rpm, 10 
#IH it *t> L . ft Ha ft DMEM ig J& 5 m 1 IZ » $ U tz . - 15 . ft 1 0 7 ffl CD CHO ffl M 
£ h U 7* > & H £ J: 'J J* U . ft Ifll ft DMEM ig % T- 2 HT jjfc L . ft JUL ft DMEM 
ig Jfe 5 m 1 IZ & M L . H * . 5 7 o ir ;U 4 1 700 rpm, 10 # H it <fr L . ± ft 
4 Bfc *» r K ft CD CHO m ffi m 5 n I 4 §f *MZ S Jl L /c. it /£> & . ig H M 4 ^ £ L . 
1:1.4 ?EG®m [5 g PEG1000 DMS0 ( -> 7* V ) 1 ml 4 DMEM 6ml 

K » m ] 0. 5 m 1 *c An A , a2»Ht/<5'hT'tl<j|fl!L/: 1 * CD ft . ft HH 
m DMEM ig ills 10ml 4 ft 3 % IS] *M7 T ^ o < 'J in A , 37 ffi X' lO^fflftaL-fc. 
M'b&. 1 055 FBS S fiO F 1 2 ig ills ( =Jp 7' 3 ) C ffl fie! 4 » ?3u L . 24 7X ig S 7* U - 
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h 10 «[ (Z L . 37°CT 24 «fBaJ&*L/c.--f©|ft. G418 800 Mg/ml §m 
F 1 2 Jg m (I 35 #5 L . 3-4iBmiiSiRJS«bfc. 

G4 1 8 m -life 7 O - > y y £ DNA ft J|& it L T I g A t VH3 fefe iB 7* 7 -f 7 - 
Stf PGK-1. GFP-1 7' 7 -f - ft ft ^X . fl9i£ t ra«©ftfr T' PCR ft ff ^, A 
-HAC ftfiU*1-*CH0*D->ftH3£l,fc ( x - 7 li 3% $ ft ^ ) . $ C , ± 
IE PCR T' m tt fc* -3 7 O - > !: & L T . tM 4§|fefr, 22«6^^ 
A 1$ 7* D - 7' ft ft ^ X F I SH ft ff ^ . ft % fi*J (I A -HAC © # £ ft « 8 U . CL 

nbom&fr h , a -hac ft « n t a cho «i j& 7 □ - > *>m# e> n t m m x & 

±<mmiZLXK -HAC ^SlttS CHO JfflSa ft 7 □ - - > 7'TJ' § 6 . 

(^mm 1 00) cho sung a» <b © a , * -hac o?^ es m^w^a 

A , k -HAC ftffi&TS^ 7777ft (I. ±!S (HJ60O9 

9 ) X'&htltz X , k -HAC ^S^to CHO KB ft h 1 7 7 ES ifffl ^ MMCT \Z 

d: U V A T * . 

Slf*<b (Nature Genet. 16:1 33, 1997) © £ ft (- ft . & 10 8 {1©A, 
* -HAC rSStS CH0lfflfi§^b 5 7D-t^ftJ»SL, DMEM 5ml CgjStS. 
ffi 1 0 7 fl © 7 7 7 ES Ml ft TT2F ft h V 7* v > » S I: J: »J M ** L , DMEM T- 3 E 
ft j# ft DMEM 5 ml CSSl, & ,&» L 5 7 D -fe ;H= J&Q A . 1 250 rpm X 1 0 ft 

N 3 «t> U . ± ft 56 ± i: IX y Ml < . ft 18 ft * 7 e > 7' c «t y + ft 15 <' L . 1 : 1. 4 

PEG fem C5g PEG 1000(Sl3t»£lil). 1 ml DMSO ( v 7' 7 ) ft DMEM 6 ml IZ : & 
8? ] 0.5 ml ft in A. ft } # 3 0 & H. + # ft $ + § . * © ft . DMEM 10ml ft 
1* o < lj in A , 1 250 rpm X 1 0 ft fS is <fr L . 30 m I © ES i* Jft C «g L . 5 © 
7 -f - ^ - ffl II& ft ^ ^ fl| g 1 00 mm + - U ( □ - - > 7 ) 3 tt CI # & L . 
*§f|-f 6„ 24 Bf F^ft. 300 Mg/ml © G418 ft£frJgJ6c:2ftL. ft 1 3§ M jg 
ft IS * 1" S . iiJitt^o^-A^^yA DNA ^iitlT I g A £ f£ C /e £ 
VH3 ftajffl^7-f V-ftft^T. ljuj£ t (5]^©^^T' PCR ft O „ 
tr 1 ^lifcfe^t 2 2t. £ /c li 2 § & fe {* ft « 7" □ - 7 ft ft ^ T FISH 
ftffo. wn«b©M^^«b, 0 W© t h AI»fe«i A . K -HAC ft CAW f-5 ES 
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( « M 1 0 1) h A I ife fe f* A . * -HAC fii # 1- a * * 7 v ? * © ft s 
±E ( HS£0'J 1 00) T*f» f> ns ESffllS^o->*:ffl^"C ( H it5 0'J 10) T* 
Sl/:SaT'^77n(«t«. ifsii: UT!i ICR, MCH ( B # ? U 7 ) . 
* £ l Mi ( £ ftg 03 67-( l ) ) t-«iu^nf:!n*Ii;^7') h V 7, © fit fll 

5! e \z J: ( j ft h ft -6 8 in m m m % e ^ a c ^ ** -c- t a . eae^sscii 

( HMJ 68- (3)). k h Allfe* A -HAC * a iWi <c -HAC &*n-£n««ri- 
o ESIBSft^b^f^ 77^7sAqib^o. *> . k b A I ft ft A -HAC 

-HAC 4 tnf'nffiStB ES HUBS ft l±* ^ yf^l^jtLt^ 

(HMJl0 2)khAXft£{*A -HAC. k -HAC 4«»t5^7?^i: 
It S 5t £ k hliiftffl^S 

* y 7 7 * 7 K 8 § HAC 0 & 8 I* PCR » flr . FISH » flr ( H #J 97). (X 
MJ 98), (Tomizukab, Nature Genet i cs . 16, 1 33- 143) IZ E © $ tl & 15 ffi 
|!:J:iJi^5„ * 7c . A -HAC K«St5*>77«77i:SW5k h U 

aii, th i g s$i a v t h i g a $i /a fi * h * s ^ ± u k h m # ft * <d n a 

( £ fi£ 09 65) £ffi«Sftfc£iST'«B£ft*. * -HAC £ <£ if 1" 6 * 7V 

niifc-iju h i g * m , k h igusxtfk h i g « m /m m <b * a sr ± 4 

k YtkVtft^Oft^Lli. (HSE0'J 65) C E© £ ?£ "O II IS 2 *i S . 

( H5£0'J 1 0 3 ) k h AI*fi# A -HAC, k -HAC 7 7 ? 7 

*b <£> A -HAC, k -HAC O^^teiS 

*>7V$3.jb»t>0A -HAC -HAC ( 0'J 68- (4)) (I 

aa ft £ ft tz is m x- & it * a . <» & & . a -hac * a ^ i± * -hac ^ n * n« 

1$ L . ? ft S -f 5 7 *7 7 & 7)< m tL £ tl a . iiiiv^TsiiUtCfeMjli HAC 
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<b&8 14 PCR tf.FlSH Btiiimifcm 97). ( Hifctf-J 98). (Tomizuka h , Nature 
Genetics. 16. I 33- 143) II tt $ tl fc # j£ II 4 »J ^ $ ft £ . * . A -HAC 
f Hilt^T^^^gCiMjok h I g A m . fc h lgl«Stf 
t h lgA»/lI«**>&S35±«e t HS#»?OSSIi (Hlfcfll 65) HE® 

$ n tz 15 m T- n is 2 ft 6 . * -hac * « it u . ^ifiit^nigctjij 

5kF lg«3g,k b igllSO't h I g * m / fi ^ A> b & 6 5t ± & k h }/[ ft # 
-? © 8 3S 14 ( H ME m 65) li IB ffi $ ft £ & T- fit B $ ft h . $ fe <: ( H ft 08 73) 

SMi^snaii'j.A -hac * 4 wM* * -hac 4SffOfS6it5v)^»« 

L . & HAC t«MU*^«Sttln^IISt/Klil£fXl!:o^t,t^t- 
S>S7-)^^g?:!l5:t^t-^„ d ti «b © & II « o T (4 £ i: Lt^i 
«c t MJtft^Ii^ ft*. 

a -HAC * © IM4 * -HAC £ * ft^ft&lt L .flfilto V 7 * & & (I *J 1} 
S & HAC CD££&8 £ (Hftfll 68-(5)) II IE ft * ft /c 7? & T* ft It t 5 . ^© 
SttT«>7>*«[(*«niI*J»««- HAC 5* $ tl5 . 

( USS 0S 1 04) L1F i|g?lT*fO^ 7 h7>^-i/3/?n/:t h 2 2 
S£fe{*^Jt©^*^--X^A7?-CH0*fflg£^©;gA 

v^7.ESJfflSa^LIFiie^MT'xD^ 7 h 7 3 > £ ft 7c t h 2 

2§&fe{#ST#£#A-f-5 7cftlI. CHO £0 fig ^ MMCT (I J: 'J 9 A U 7c . L I F 58. 
6fIt'TD^7h7>^r-y3>^n/:t h 2 2§$fcfe<*£r)t£&l$-f5 
- 7 h »J DT-40 191 fig ? □ - > £ S g 1 50 mm i/ * - V 8 # T- if £ U . :V7A 
X > h (I U o ?c Bt * T- 20% FBS, I % - 7 h U ifil jjf . 1 0" 4 M 2- ^ )V f> 7* h X £ 
V - 0. 05 Pg/ml HfeSiOLfc RPM1 1640 igJfi II S £ L , Hi: 

3 6 RHUS* L T 5 ? □ -t 71/ % $ i+ 7c . IB fig 4 24 ml CD Hi rf RPM1 1640 
IS ife II S ?S L . ? ft 1 00 Mg/m 1 O) sfi U L- l ) , >'>t'D-M/;S^ffl 25 cm 2 

7 7 7 n ] 2* ( 3 - - > x ) !: 2ii t o^sl. 3VCX- \ mrsmmL , ® 

ii77^D(Dli:Ml^t/:. ft H m £ fifc £ L . ^ ft 37'C T- & L /c * < 
h JJ 7 i/> B ( 10 Mg/m I , ♦> X v ) « m £ it /fr ffl 7 7 7. U II HH tz L . 34r , 8000 
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rpm. 1 11$ R3 CD & & fe ft o . 5 ? □ -t ;i/ fe dr ifo ft DM EM ig itli C £ #0 L . S Mm. 
5Mm 7^;H-!:ti^L/ : . JffiStt, 1700 rpm. 10 ftBlifrL. M fit 
DM EM Jg fife 5 ml C A ffl L . - £ , ft 1 0 7 ffl © CHO *ffl US fe h U ^ •> > ffl ffl I: 
«fc 'J J* ** L . <S Jfc fit DM EM lg i|fe T- 2 @ ft * L , m $L fit DM EM J§ Jfe 5 m 1 C » tfi L 
fc. M&, ^ V Diz/U* 1 700 rpm. 10#Hig&L. ± * S » i»f I: 5fe fl) CHO 
»»«5ml«:»*»i;mJlL/c. it ^ ft . « * « B* S L , 1 : 1 . 4 PEG if ® [5 
g PEG1000 (WftttSi). DMSO (*>^-7) 1 ml 4 DMEM 6ml Cjli] 0.5 ml 4 
ID A . «2^HVf^yhT*aL<«»L/c. *■ <D ft , jft Jb jff DMEM ig Jft 10ml 
fett3^M*M-tTl*o<UiOA. 37 JfT- 10 ^0801 L fc. » & « . 10% FBS 

^ in f 1 2 tg % ( y 3 ) izmmzmmL. 24 7v *g * 7 u - h 1 0 # n # a l . 

37°C T" 24 Bf H ig H L /- . ^ Oft. G418 800 ng/ml £ £ Fl 2 ig tffe II £ & L . 
3-4 jfi S31IR±g# L fc. 

G418 ftttt ? □ - > a» t, y y A DNA £ ft HJ L T lg a . D22S315, D22S272, 
D22S278 ft^yHv-t Puro-1, L1F-1 ^7<7-ffl^T PCR £ ft o 

(ISb, Nucleic Acid Research, 26:3447-3448, 1 998 ) „ t CD ig ^ , ^ *S 
il 'J D22S272, D22S278 CD 2 O CO 7 - ft l± & £ 3 ft & o /c *« . fife CD 1 - * 14 
itiili^^fc. £ t h C0T1 DNA 7 D - 7 pGKPuro ^D-7*ffli> 

T F 1 SH ff o t Z. h . t h 2 2»»fift»rtf2*j&*fii#3ftTiSy. CD 
x P * 7 - W (I pGKPu ro 7 D - 7' E& * CD i/ ? •+ )V # ft & $ ft . Z. ft h <D & 
* *» b . L I F i{i?It-f D^7h7>^-ys >^n/:k h 2 2S^feft 

w * 4 2 # & & 1- s cHoaja^n->*s»c,nfcfc«ifcT**fc. 

«T ^ 7>ESflIIJ£^CD k h 22#&fett0rtf (C68)CDS| A 

Mmm6\-(\)iz&®2ft/ziD&T'&m2ft/zfo&&iji#mffiRb < Kmx 

m fri M V 14#&&ftHlr ft (SC20) ffijf f 5 v 9 * ESflfl j& ft HKD2- 1 iz ( gg 5S m 
83) T- IR W 3 ft fc h 22# » ft «c W (C68) 5 ^ □ -t ;U ffi «t <J * A L . 
ft6{*{K£lUfl!J: LT ( H jfe ft| 1 04 ) T? flX $ ft t h 22f& Sft ft ft rr Jt 2^ & 
f* f 4 CHOttl |& * o - > C68-6 <: JIJ ^/c^&ii^ ( £ M 35) C E il3c $ ft fc Tj 
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£ m ^ h . x (D & sk m h n tz k a - d -7 -i > > . C4 i 8, 2 1 m fi * . nlh ( cno i ) 
t: o ^ t pcriw «t £ ?t «e v> . m x uk & tern h\ <d t m m u ^ . m m l tz ? 

•f T -Jil4*Jftfe«cBrit ^ O v»T liDMS543 (HJKS0H 68). 22&&feft IIOPT 
(4 Ig a & tfD22S31502« (%j£0J2) ©tt3«T**S. NLH(CHOl)* 
{;*»'^T3a±-C©7-*-©#^E*««B$*ifc. h ft fe ft ft J| ft 7° 

0 - 7 £ ffl Wc FISH&lfJr o /c (HSS03 68). 50fi © ft £ £ IK ft L * . 
45fi ( 90% ) CO 4^ t5 iZ « >>T 7' D - 7' C ^ ^ 7* l> ^'-f Xt 5 fti L/:2*©^fe 
ttWfi £ ftfc. 2*©ftfeft:iffr 14* ft-fft fc h 14#ft&ft!tfft (SC20). 
t h 22»»fefl£»r # (C68)fc fcft's. t4fe^, NLH(CH01 (4 148 ft fe ft 
Wrtf (SC20)&tf22#ftfeftB?r# (C68)£ HO B# II {£#1" « - 7* £ ft . 

( 106) k h USft feftBf it (SC20)& V k h 2 2 # ft fe ft Br ft ( C68 ) fc & 

1* -r -5 * ft m ft s ig . * m a e ^ ^ a -? 7 7. es» m * & & * £ v -7 * m ± k 
(mmm 105) $ n/c v 7 t.es«ijb«nlh(choi)^ bo^^v^ft 

S (4 ( Jt fitE 09 1 0 ) |X'Sl/:SSi: J: Utjo/:. it ± IE £ L "C !4 ( H fi£ 0!l 67- 
(D) vm±L2 fttziKiZmm J v V 7 7 hv770|ggi£gfi!i4 , .M#<bn/ ; :8 
aUSKIK feffl ^/c. tt 307fi ©SAK^^i 32E©?777^Ii 

1 fc. * * 7 <ift J4% 11 t? <^t ?t ±m (icr) eb £ © a fe © *p iz nzm®. & * © 

»ttfe(a3F)* J Efc b tiS £' o *MI 4 'J m% £ ft © . S £ L /c32E ©• 7 *>% 
ft II »ttfeO*S. 1-^c4o*>. ESttl US® ?,tl5 lift t4 14 

ET'£> ^ /c. C ©IS* J: U . k b 14§ft£ftgr# (SC20)&tf k h 22§ftfeft»r 

jt (C68) iftmizi%ft-tzft&&m#.mm. k m&&? & <y *E$mm& 

NLH(CH01){4 *y 5»*ife«»Lt^6. tfcfc^^flftOIE^&fliBSK 
*Mb "T 6 «t * «tf L T S Z i: **« B 3 ft . 

*t^6~ 10il-^fl)NLH(CH01)**# > 7 777 j: iJISilL,i?|cfi©^lt h 

fti7'o7u vggsc^oxftgyoyj > ( n m m 1 4 ) . (mm 

#J32). (5gJSiE^J85) (i«v^ELISAffi-C-Sft L/c. & 51 £ St 29 IZ t . mWLl!t(D 
k h/ilfi, v II S if A d>> ^ 7 7 9 7 I i ( : « o t ^ $ /; . igJ -f fiK 
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m £ ft T ^ 4' «. * -7 9 * A IB t & Jli $ ft * 4 . t©SSIit b USJ; 'J {£ r? . 

§ SS % * 7?ni:«^Tt Mlt t h x m «fc 'J IK j£ 
$ ft 5 £ ± t h flt £ * ** . I: h IIII i: v 9 7 A JH «t 'J t!5 ft £ ft -5 ^ -T 7" U 7 

h 'J DT-40 jH M £ m. a U ft t h sfefe^ A 1 '? ^ 11$ i: « ^ t Si l , f - O k h 
ft fe ft ± © fc h it £ ? i: n - K £ ft 6 * > /< 7 1 a* fg m t h z. £ fit IS $ ft 

* * 7 v 9 b © C68 (D(D? k ( nmm 68-<4> ) £k*s*i 
a* wst s n s . ii7nisi:«ijo C63 m k & pcr . fish g? 

#T (HMJ 105) f !U iJ/T^5. $ b C §l7nig?: 14 § & fe ft 
Srfr (SC20)?:SS Uf I^It S 7 ^T-^^i: : h I: J; U , C68 8? 

jt . sc2o mfr*mmiz&m-tz>-?v* %m. (C68+SC20) * & s - h **t* §• s . 

■? * 7*tt(C68 + SC20)II *} tt S h IgASf. kh Igia&lft h I g X II / 

mfg^b&s^&khfatt^wfgmii ( m ss fiw 65) i:ibh^ n^sat- 

2129 

t h y i t h y i h h HI 7 ^ 7 a i (mg/ ! ) 



C-l 


840 


90 


1300 


150 


C-3 


560 


170 


470 


170 


C- 12 


980 


650 


1700 


440 



(^MJ107) k h USIftfefcHrfi (SC20)&tf fc h 2 2 £ & {* f^r ( C68) £ « 

it t s « it w * m ai . K « a e ? ^ » v>> 7. Esajs 6 ft « ^ ± 7 7. s ± k 

K & A L T ft K £ ft 4 * 7 ■? «7 7 b © HSAft H to fc hfii#lft^-f y'J K 

- v mm 

( 3UnE{W 106) T- ft IS $ ftfz df ^ 9 V 7 7 C- 1 0 (NLH(CHOl) F.fa 4r * 7 % 
30%) (" ft L T HSAt: J: * ft & fe o /c . PBS!I ;g K L /; k h jfo ffi 7 17; > ( HSA 



194 



WO 00/1 0383 PCT/JP99/0451 8 

■> if -7 . A3782) £ 7 V a /< > h ( T i te rMaxGo I d. Cytrx)fc£ffi£LT0.25mg/m] 
©HSAif $ 4 HI t . r © 0.15m 1 £ & T © It 3tS /Tt IZ & 0. 05m I o' o 20 ft 5g L 
. 4 ft 731 ffi IZ W 0 ft |S L * CD 2 1 B ft I: 20 @ CO ft g -5 . ( £ fife #J 6 1 ) 
* « ^ tt ( H MS 0!l 66) ICffiv 1 OOfflH; !R L ]fc W * © in HSAffi (* » g » £ 
Ufc. 0 751; *-fr . mHSAkhfitf*:»Jt(D±ff*««IB$n/cfcit>. $ f, 

(;30B I i; PBS !;&$? L fcHSAfe S&ftg L tz. (HS£0'J66) IKSeiWN-f^yH 
-vftSL^D-->^fefTrj/:e*. Hi © HSAtf R h tf « A» O U i 

Cft^BSi'J. - 7 h y DT-40*IBI& 4 I L /: b hife^J: U 

h u x m ttHSA t ft n h t; & £ i- o . t4D^iifiT-*5:t^sti 

(MS6 0J1O8) k hUSSftfe^Bf^Xtfk h22#&fe#ff#£<£ft-t5fl;SE'& 

fit # a m . k m m. & ? x m ? 9 * esisi us & ft g * ± v o 7. m ± 95 1; & a l t a? 

( fllfe^J 106) T'flFK $ ftifc * f. v "7 7.C-12(NLH(CH01)SJfe, 3f /■ 5 ^99%) 
OSI J: 'J (Tom i zuka b , Nature Genet i cs , 16, 133-143) (; IE t£ £ titzfi&T' 

& *mu& Mfo tz. iMiai*^oife*^>7'^iMao ! 

FISH8?#t tt (Tomizukab , su 12 ) IZ o T ft o . 50{i ©^tgt^^L/c^^. 
k h COT- lyD-^t/N-f 7'J ^^Xt^2$(0|iil/:^fe#^^t^tgli 
21ffl (42%)T'£> o fc. Z©2*Ojfefe#Wfrtt-t*V-rni4#jftfefltBf^ (SC20). 
22#&£#$t# (C68)fc # A f>n*. T ^^77n*I6i:|j 

(£J&0MO9) k h 14#&£#gp#|fTtt&tfkh22§&fe#g|3#rr#£{S 

AlTfflL/:?^ 7?0 7i>b(Dll})ill ( GM2) (; *f 1" § {* % £ h fit <* 

( £ IK 0!l 84 - ( 3 ) ) V n tz ^ -f ~f U F — 7 £ 96we l I 7 U - h £ ffl o T G4 1 8 
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^fiTT'HRftlll. * CO m H « * (7) fit {* & ( 31 ££ 0|| 84 - ( 3 ) ) (I t£ ^ ELI SA 
i:t^^'J-->^L/;„ GB S¥ ft IK j£ i: T ? d - ^ > u . fit ft 4 H ^ f 7' 
U K-vfc 11 ^ □ - > ft tz . Vk SI ± if * © fit <* EL I SA ic «fc «J » «t L , ft b 

n ^ y ? □ - ;p fit # *< GM2 ng^ts; t 4tBi/fc. 
fil ± © IS X J: U * * ^ 7 ^ 7 ^ i: e ^ x Jf 01 fit jk © # > i> # v k GM2 i: 

# 1" s % ± t h fit # 1 4 ^ -f ? v ^-7iMHns:ti^$n/;. ft n 
( * as m no) t h i4#^fe{*gp^^ns.o : t h 2 &%k&fc3ttm % * &n 

r*rtSEtttt*««. flfM^JI v ^ 7. b coflflffitll (asialo-GMl) K# + 

s*±t mtfrii^'f K - 7 CD & ft 

( mmm 85) X^SJn/;Tc7^ HK232 C»UT. asialo-GMl 1- «t 6 
&S£tT^/c c 7 N >" i ^ > h ( MPL + TDM Emu 1 s i on, RIB! I mmunochem Research 
Inc., R-700) 2ml DD*A-A • ^ £ ^ - Jl (2:1) i;jgfi|L/c. 2ml 

O^DD*AA^*;-^(2:l) i:i!SL/: lmg CD as ialo-GMl ( 1S0SEP AB. 
65/12) t ft £ L /c . g^i'II?:tAM7773i:^l, D - £ U - X # u 

- 2 IZ T K jg £ it /c. PBS 4 2ml $ JD L ft Vortex 5 # ^ - fe ffl ^ T $[ U < 
II #L. Kflft&JIHL& (Gg4-RIBl). t(D 0.2ml £ v 9 7. M (I 500 m g 
©fit v ^ 7> CD40 fit* t t $ i: &g L fc. 1 jglHft {I SHU L , (0U&0U84) c 
ft ^ EL 1 SA i:J: iJflt#ffl©±#fc«BLfc. ft 2 il tt C 8 ftl ft ( Gg4-R I B I ) 

«:Mi$«w»i»ftaL. nw<i5^g©jiia«iAth il-6 t^Tnaiti/;. a 

Hftfi 3 Bfti:»i«:®umL-. (H 85 00 24) (I % i% m B§ K £ L . ^ -f 7 V 
K - "7 4 ft Si L fc.96wel 1 7 U - h JB ^ T G4 18 * 3 ^ {£ G4 1 8 t puromycin 
#STT-iltRiSa L . *©*«*«l»©fltfl£fc (HfiSfiy84) (I ft <^ EL ISA IZX 
? V - - y L tz . & tz 0.1 5mg © asialo-GMl 1 . 5mg © 

Galactocerebroside t 1. 5mg CO cholesterol £ 2m 1 CD ;7 □ □ ;U A • y. 5? V 

— (2:1) II mm L $2*1 L tz'ik. 100ml CO PBS (I M 88 83 L EL ISA 7 1/ - h II 
1 we 1 1 % tz i) 1 00 <x 1 # ft L 11 m it L /c . f^BL/byu-h^ffifflUTELISA 
(let 6 7. ^ 'J ft o /c . JJA J: 2 fit CO X 7 U - - > 7' T- |S§ ft 'r*t 
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fz we i 1 © m M 4 ? D - - > L fz . fit as i a I o-GM 1 k h I gM fit ft M ft 7" 

u k - v jg n ± m 4 h i v g » ffl ira t g j& £ i± 7 □ - -9- -t h ^ h y - n £ y 
«t l /c e * . Hiv # s & ai ib 1; it * hiv ss sfe an b& c yg^ts^; 7 □ - 
■f )v fit ; ± m ^ -r 7 >j k - -7 1 ? o - > 4 1§ & . 

J»±0g»J: U £^7";U Tc -7 V * IZ & ^ T m m fam X- k Z As i a I o-GMl IZ 

fckH/t#iiHiv«eifo?fi*<f^©jpjffl*si(afif$ns. 

( g S£ 0'J 111) k h MSSfefefrgp^Bf^ratfk h 2S»fe#gp^»r>t«:«if 
t5'«4ttl]t(*li. gl^gTn^bfflt h TNF- a {I J* -f 5 % ± k h fit 

ftli/w^'j K - ■? © fl* » 

( HS£0!l 85)T'^IS $ tlfz 8i§H&© Tc V 9 * HK492 K *T L X . (^S£0!l84) 
( £ ME 0d 85 ) © 15 m IZ ft I* , k h TNF- a ?: ftg L-'M 7* I) H-vfcffSl/t. 
PBS !I ;f m L /c TNF- a £ ft ft © 7 a A > h (Tiler Max Gold. CytRx) 

lE^ty 25 m g % a u . is so b {i t> tz i x 2 & h 3 m ffl fs m 

X'ft&tft-zttz&gz. 8l#ii* 5 i}Hll!$hfc/:ft, TNF- a $ fS © £ St 

( H fiS 00 86) cSt^t/W^'J K-v^SU/c. fit # H 

ft7x;U©?aflt4^n-->^*L.fit TNF- a k h I gG/ /c fit ft & ± ^ -< 7' U K 
_ v «. | 

* «fl § T- §1 JS L ft ± X © 'a ® . ftlfa«i:tfftflFiiiig4:*©£3;#:*fc 

* ^ BJ iz J: y . *-SfcliaR©«.*Jfefe#*fc{i-f©WffrfcfiH*L. IS 
*£i!B©4><7#k M&«BfcfiJfflLT. Sa^^lCrSfi^ai ^Ult 5 : 

* ft m iz i y . #-s/c«*}a»©^«!ftfe^*/cJi^©rr j-t fe j* 
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ft . I£ HB JIS £ #J ffl Lt, #«»tt*tJ:6iie«Sife««:tT^wi:A«T-#*. 
* & 0J izji U . 4 < tt 2«©l*Btt«{£ : ?* s 5&«SftT^S*Mb£afe 

&&«8i-s»i!i&**ft0t£ft/c. aiRSft/crtHttae^fcBib^fciifflBi 

g § «B IS i: L-C*l6^0fflJfi«:fJffl-rS3 i: (I J: U . #-&fc{±«S©*l-* 
»fe#*5i^li*©»rttfc«8L. R#*»fe#*S^l±*©*rJt±©afis 

M6»£fc <**©?»©«<*. ^B. M * (i. affl AS v N T , 
*-S/=ttaR©**»ft#*SvMi*©frtf±©ae?fe»3&$tfSwi: 

£1 « * ft fc . 
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IB * © U BE 
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1. *>tzto> to Wx ft + & mill to ft 

& o T . T E © I H : 

(b) Iff Efi niB£ A $ © M ^ IS IS (I a in X . gy !Ett*5fefe# & -5 ^ ti 

■t*»fe#©SrS©»ffi»i*ara»iftA.iwi <j * - y ^ -r > y * ? * - * 

ffATSCfcdiU. BulE?JTM©SPfitiT-^>y5 : SS-rx ? i > J: 

(c) iu IE ID ^fi ^ A % ^ © S Iffl IS ic v ^ t , I? IE ft $ & fe # h 6 iW£ 

£ -tf L © -5 X m 
«: £ tJ W E £ 8s . 

2 . II ( a ) 33 i ( b ) fce&ftft©ffiH£&*»«©fltN|0|j&££ 
« J» H £ L & ft . X if (c) fcfr5»#*lE*©3BrHc. 

3. aa©fflRiffift^5a*©iKvaijfeAi. ^^oft^^fe^^^,^^^© 

Wtffc«fc1-Sfc©T**3|*#JK2Ett©;&8;. 
& S IS # ]g I IE©©;*}*. 

5. ii ^ IS fl& # « II Ifi M j& t- & 6 f§ * if 4 IE t£ © # & . 

6 . tt 1fe IB KS « s k h&*©fttt©!8n'?4>&ffi$94Ett©£i£. 

7 . * - y ^ f > y ^ ? ? - # x D 7 IE £ 3 * , I£ 3? - y t ' -f > y * 
? * - © ff A «: 4 <J ml IE r □ * 7 fi?J Sc S ffl c f a 5 ft S S8 *S 

l IE ft © £ £ . 

8 . r D > 7fifiJ©»A$n/cSP(a^^5c«:4-tfL©Sffi#Jg2E«S©^ 

a. 

R * - y -r -c 'J n* E » {£ « is w *a $ A & m © S5 
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m sb n ** wffl«)»ffii-*A*n* as * n i & m © 15 a . 

&££-lfU©£!t#®9l£li£©3&i£. 

5 in* a ioie© © 7? £„ 

13. in m © ± % & \l h v $> h ft # is 1 2ih fic © 5- m . 

14. Jia©£feEt33fcT-&£tt;£Jfll|E$fe©7?£o 

15. gmCD±%0tf\l hfc<fcL v 'v7*T£5lt#Jfl4|EI£©7?}2;. 

17. gp & ^ Jl ft *1 & x. SI II C r e»5Sf*6ll#a9EK©3!ia. 

is. gp ffi w a ft & » a m m © is m e w a* l 0 x p be m t* * s it * g 9 is 
«©#&. 

19. no *i si a 5a m © k ^ n is * s e ft » m m ( es^ a ) v h s 11 * a 1 be 

St © # S . 

20. tamaa *.«i*0*^«ift** = 7 h uDT-4oaaflax-**is#Ji 1 se«© 
73 & . 

21. ^*«J:t;/*fclilEa'S:4l;fc^*ftfe#**vMi*©»r^r«:* 
fcffllfifcjStti-SIilfcS'b 1 IE i£ © 7? £ . 

a J3& © 31 # . ©ili:lo'< t, © T* * 5 II # JI 2 1 IE ft 

23. -7 - a - as e ? & m m m m &. ? x- $> s it * js 22ee m © 7? a . 

24. "7-#-jB(5 ; ?* s ;*7>?7ya*©»fe£3fc*W<£tt (green 
fluorescent proiein) jg {£ ? * 5 <- Mi -f © & £ # jg (5 ? T* h h ,1iS * $ 22 
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E «E © 15 m . 

25. ft * & fe {* * S in li f- CO BFr t hS*T-*S»*Jg 1 S«OSS. 

t'fcot. TEOI8 ; 
(a) ft*»fe{**5\.Mi*©WJi * P -t ^ f^g L . IS ^ 0 □ -t ;P ©gj>£ 

a. 

l-*BHfc»*i;:j: 'J^i'^-tjfAtS: ti:J; 'J . iu E ffi M © gp & (i v - * 

> y * t xm. 

(c) liIEfBRIffi&*.S&*©*^|l|ft{::fc^-c. fflE#*»fttt*5iMi*©Bfr#©v 
-*>^%«5Lfc»fflll*JH' S^fcfc J: tf/ i fcttlSflSfcfe-tf Lftfill, J: 

(d) KfEO^*S^{ilEJi«:^l;y5:^.*5ftfe#:*,si.^i-t-0»f^r4*t'5 * o -fe )V i 
^L. RS^Dt^tcil^cku. fflE0^5c*fcttMfefel;fc^*Jftfe#* 

££&BuE;&i£. 

27. I g (a) fc «k "(b) fe£fc«»©|§raifijfe*»$s©j|;^aB|j&fc£ 
ffllStt^LfeSt, II (c) £ ft 5 W*«26E *©£*£. 

28. a»Offlraffl«5AJ»*©K^«BJ!a**. JI45^*»6**5iWifO 
W J* fc & 8 1" £ © "C * £ » # S 27E © # i£ . 

29. * - y x -f > y * ^ * - *s x d * 7 IE ?u # * . ^ * - y x -r > 

^ * - © # a II J: ') m E r □ / 7e^J*<ffiS©»ffiK*ASft*lt#3l 
26Ett© jTtt. 

30. x □ * 7 E W © » A * ft » AM: * * £ L «> S I* * « 29E * © 

31. J-yf < > ^ * 2 *-**»ffi?SHfl9ffl£;lB3li©gSE*yfcS*. 
s^^-v'x-r ^'^^-©IfAt-i »JHiIESSffl1tSfi*Ifflftit»«©g 
HI ffi M jifr S © IEP ft (I 9 A £ ft 5 §3 * Jg 26E ft © 15 £ . 

32. fflffi1f|SWffi«*»j)5©SS|E5iJ^^t,'^-y-r-f > * ? * - ff) 
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**P A £ mm K h h v * t± » AH: . $ ffi ft ft A*J *& & * * * «: ^St- * 6 * * 
tt^Sffi-ttOftSw i: Iw J: U . gp ffi ft J| ft & A S# % © S tt S6 ?'J 9 A * 

33. ffi * s . aR©^*Jftfe#*5iMt^<0«r>iOiaiT*ffton6t»©T-* 

35. gflffiftgWifflftABJStfCr eP3S-C*4lii*]@31ffitt035rffi. 

36. SP fit ft H W ffi & A » » 0 U ffi SB 5U L o x P SB ?J T- h %> IS # 9 3 1 IE 
tt © £ . 

37. ffi |S3&» A »*©* v,^ **E ( ESJffl ) X-h Sit #1126 
IB © CD £ ffi . 

38. mmm. & ?L9b^£>M ^ *b -7 h u dt-4o^b x- & 5 it * m 261a © © 

39. ^ft«J:tr/*fcli<El6%&l;fc^*5ftfe#**^l±-tO»fW-«:* 
fclfflfl&fciitS't'&ISfc* £ S 0 » # 31 26IB tt © 15 £ . 

n j& © js & ** . 7-*-se? ®»:io< t, © -c- & 5 » # a 39ta « 
©#£. 

41. -7 - * - it e ? ** * 3W W tt « fi ^ T* * * » # « 40E * © 3EF ffi . 

42. 7-^3-3£f *^7>^ 7r4*©ifet^^ >/^I (green 
fluorescent protein) ? * 6 iM± -t © & g # a £ ? "C * S SI # £ 40 

43 . ii ( d ) \z « ^ T . ffirafflft*»¥©fi^*fflfc*>*>5*n-t;i'fcf'l ; 

ftfc %k fe {* & S li -f © m ft & CH0«B fl& iZ ft A L . ft<^T-, U C H 0 80 J& *» 
;ufcfESlL. SM?n-fe *£©»£'-*•;. B5 BE X £ £ / 
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s m m tz & a z -e a m si* m 26be m © 7? m . 

44 . 4Mb£&ttfe4?-r*ai£*iEtttt«|jB ( ES1B Ra ) T- * £ M # # 26 IE tt 

©» a. 

45. ft*ftfefc*S»,M£*©t0rfr*Sfc h I±! & "C & o IS # JI 261E ft © £ £ . 
T. TIE©IH ; 

(a) #3fe3fefe#*5vM± £ # t? 5 * n ir ;U £ ftS? L . 12 ^ ? D -fe ;P ©&£ 
K«t U t§|5lffi^^a¥WS^ffl!&^BulE^*^fe^a5v>tiT©»T^ ^A^SI 

(b) luiB*ll^fflft^.ai^oS^«BJI&(i«v^T. iiiiEft*$fefe#:*$i^f±*©&rjT-©m 
g©$fc. &tf/X<il5Eftnffl« 3fe1-SJftfe^O»rao»ift 
KffiHI&ftAi:: J: 'J^^^-ifAti: (I <fc U . Iti IE#rM © SB ffi (I v - 4 
> £ ss -r II. 

(c) WE*§nffliftAa*oit^aijst«iNT, tiriEft*jfcfe#a.5vMi-?-©»r#©7 

(d) mIIE©*£fe <fc tf/ *-fcl4e«i4tfcmft**4^litOilti4t'5 

(e) !u!E#b: M&&S*©«BI!&©& . I38©#fc MJ&©l»&l/fc5fe£fll«K|£«[ 
till 

47 . x it (a) fcit/ (b) &ftfcttft®iam&iftAS(i*0)x^fiin*£ 

fiBftlfcgLfctt. II (c) «: fr 5 §*#Jl46iE«©£ £. 

48. « & © *§ |q *fl jA a Sb ¥ © S ^ 19 US *>\ 3l46>H5lsfe#*5Piitc 
^ # £ « 8 1" 3 t © T' & £ ft # 47IE ® © 7? & , 

49. 9 - ? t -r > ^ * ? ? - f n * 7 is f'J £ £ <^ . * - y r -r > # * 
^J-OjfAIci U 15 IE t o ^ 7 ME W ** /ft M © gP ft K 3£ A 2 *i 5 II * m 
46 IE® © 15 a. 

50. r □ * 7 IE 5'J © m A $ ti $ ft II £ 4 -tf L © 5 SS * £ 49BE ft © 

7? a. 
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51. 9 - 7 r 4 > 9' « 9 $ - rt* SP ft ^ &*} 3§ 0k A B m © S Sffi E *J £ * . 
^ 2 - y -r -f > * 9 9 - © ^ A K J: U«5 3B»ffi1#IIWffltt^»3R©B 
IK BS n * s P/f fl © $ ft I: * A £ tv fi II # II 4 6 IE & © 35 ffi . 

52. gp ft & a « a. « a s x © e if e n * £ * - y r -r > 7*9 9 - <o 
^-^tai^m^^^$©^^?aa&(i#AL.itiiESCft^^W!it^^p^s 

ft 4 & 31 U © 5 c t i:i 'J . gp ft fir A W ffi & A It A © B K IE 5>J * s m A £ 

53. $e £ , «RO^**ft#*ftvMif ©iJtOBT-fiftJtlifcfl-e* 
6 It #II52IEfSc© 75 fe. 

ijfe-r6»fe#©ia"c*ftt)ti*t,©x-*sK*3a 521E © © 75 & . 

55. ft fif g S*J II & A P « C r e & 31 T- & £ It # Ig 5 1 IE i£ © 75 & . 

56 . ttttttAtttta*.!l*0lgttE?!!**L o x P IE ?'J T- £> £ It * H 5 1 IE 
t£©75&. 

57. tBRffl«iia*OSi^aillS* s Mtt»liBlfl& C ES*ffl ) T-$>3fi!#«46 
IE ®c © 75 & . 

58. m m m. & z. ® m (D m ffl m & - v h v dt-4o«3 -c * s it $ 3(46ie *fc © 
15 m. 

o m s& £ a & -r s 1 *i £ 2 h iz & v is * m 46is « © 75 m . 

t 1 IB IS © a $ , v-*-I£fO|i|i:So'< t, © T? & S IS * II 591E «c 

61. v - * - a ? *« * a » tt a e ■? t: * * » * js 6oe « o 36r it . 

62. 7-^-lG?*^7>^7^r'ft^©ife$l^>^^fi (green 
fluorescent protein) a G ? * €> ^ tt * © & £ <* a ? T? * 5 M * Jl 60 

ie m © 75 & . 

6 3. Ig ( d ) IZ ^ X . ftlPJfflftA»*©*^»ll&a>'b 5* 
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SI, U 5 if n -t ;U h © flt & K J: U . i5Efc*«J:tf/*rt:li«EfiE«:£l; 

fc ft * ft fe # * * i Mi -f- © m k i cwom m c » a l , k^t-. ^cHomma 

f?; ^Dt^KI^SIl, R5*D-fc;Ufc©»£Kj:ij. By I£ * £ 4 / 
*/c{i$EJi?:4l;/c^^ftfe^*SvMi^©irJn$:^kh^^a*iD*ffl 
ft I? » X * * « » # « 46E © 36F ft . 

64 . # k h ii % £ * © &B IS t s . EE S 14 E * © 4f H SB M T- * S ft * 
Jf46i£ifc © . 

65. # fc h Hj « & * © *B! fig . 86 J£ * tz (i /£ {* & m © JS * » M T* * 5 II * 
IS 4 6 IS © # as. 

66. #t h«i«ji*©aijia*s, * * ©jtai^iiB jua-c * s » #?H46ia« 
©;&•&. 

67. fl-*Jfefefc*SiMi *«fc h £ * T- & S 1* # a 46E « 0 £ 8s . 
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<150> JP 10-236169 
<151> 1998-08-21 

<160> 108 

<170> Patentln Ver. 2.0 

<210> 1 

<211> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 1 

tggaaggtgg ataacgccct 20 

<210> 2 

<211> 22 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 2 

tcattctcct ccaacattag ca 22 

<210> 3 
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<211> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 3 

gcaatcggtc tgccggaaga 20 

<210> 4 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 4 

ttggatcact ttggacccag 20 

<210> 5 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 5 

ctctcctgca gggccagtca 20 

<210> 6 
<211> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Primer 
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<400> 6 

tgctgatggt gagagtgaac tc 22 

<210> 7 

<2U> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 7 

agtcagggca ttagcagtgc 20 

<210> 8 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 8 

gctgctgatg gtgagagtga 20 

<210> 9 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 9 

tggtggctga aagctaagaa 20 
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<210> 10 

<211> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 10 

ccagaagaat ggtgtcatta 20 

<210> 11 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 11 

tccaggttct gcagagcaag 20 

<210> 12 

<211> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 12 

tgtagttgga ggccatgtcc 20 

<210> 13 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Primer 
<400> 13 

ccccacccat gatccagtac 20 

<210> 14 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 14 

gccctcagaa gacgaagcag 20 

<210> 15 

<211> 22 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 15 

gagagttgca gaaggggtga ct 22 

<210> 16 

<211> 22 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 16 

ggagaccacc aaaccctcca aa 22 
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<210> 17 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 17 

ggctatgggg acctgggctg 20 

<210> 18 
<211> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 18 

cagagacaca ggcacgtaga ag 22 

<210> 19 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 19 

ttaagggtca cccagagact 20 

<210> 20 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Primer 
<400> 20 

tgtagttgga ggccatgtcc 20 

<210> 21 

<211> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 21 

caaaaagtcc aaccctatca 20 

<210> 22 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 22 

gccctcagaa gacgaagcag 20 

<210> 23 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 23 
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tcgttcctgt cgaggatgaa 



20 



<2)0> 24 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 24 

tcactccgaa gctgcctttc 20 

<210> 25 
<211> 21 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<210> 26 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 26 

tcatctgtaa atccagcagt 20 

<210> 27 
<211> 20 
<212> DNA 



<400> 25 



atgtacagga tgcaactcct g 



21 
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<212> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Primer 
<400> 27 

gatcccatcg cagctaccgc 20 

<210> 28 

<211> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 28 

ttcgccgagt agtcgcacgg 20 

<210> 29 
<211> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 29 

gatgaactag tccaggtgag tt 22 

<210> 30 
<211> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
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<400> 30 

ccttttggct tctactcctt ca 22 

<210> 31 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 31 

atagagggta cccactctgg 20 

<210> 32 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 32 

aaccaggtag gttgatatgg 20 

<210> 33 

<211> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 33 

aagttcctgt gatgtcaagc 20 

<210> 34 
<211> 20 
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<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 34 

tcatgagcag attaaacccg 20 

<210> 35 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 35 

tgtgaaggag gaccaggtgt 20 

<210> 36 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 36 

tgtaggggtt gacagtgaca 20 

<210> 37 

<211> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
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<400> 37 

ctgagagatg cctctggtgc 

<210> 38 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 38 

ggcggttagt ggggtcttca 

<210> 39 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 39 

ggtgtcgtgg aactcaggcg 

<210> 40 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 40 

ctggtgcagg acggtgagga 
<210> 41 
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<211> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 41 

gcatcctgac cgtgtccgaa 20 

<210> 42 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 42 

gggtcagtag caggtgccag 20 

<210> 43 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 43 

agtgagataa gcagtggatg 20 

<210> 44 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Primer 
<400> 44 

gttgtgctac tcccatcact 20 

<210> 45 
<21 1 > 21 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 45 

ttgtatttcc aggagaaagt g 21 

<210> 46 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 46 

ggagacgagg gggaaaaggg 20 

<210> 47 
<211> 27 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 47 

atggactgga cctggaggrt cytctkc 27 
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<210> 48 
<211> 27 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 48 

atggagyttg ggctgasctg gstttyt 27 

<210> 49 
<211> 27 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 49 

atgrammwac tktgkwbcwy sctyctg 27 

<210> 50 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 50 

cagaggcagt tccagatttc 20 

<210> 51 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Primer 
<400> 51 

tgggatagaa gttattcagc 20 

<210> 52 
<211> 27 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 52 

atggacatgr rrdycchvgy kcasctt 27 

<210> 53 
<211> 28 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 53 

ccaagcttca ggagaaagtg atggagtc 28 

<210> 54 

<211> 28 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 54 

ccaagcttag gcagccaacg gccacgct 28 
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<210> 55 

<211> 28 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 55 

ccaagcttca gaggcagttc cagatttc 28 

<210> 56 
<211> 28 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 56 

gggaattcgg gtagaagtca ctgatcag 28 

<210> 57 
<211> 28 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 57 

gggaattcgg gtagaagtca cttatgag 28 

<210> 58 

<211> 28 

<212> DNA 

<212> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Primer 
<400> 58 

gggaattcgg gtagaagtca cttacgag 28 

<210> 59 

<211> 60 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Probe 

<400> 59 

accttcatcg tcctcttcct cctgagcctc ttctacagca ccaccgtcac cctgttcaag 60 

<210> 60 
<211> 60 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Probe 
<400> 60 

tgatgctgca ccaactgtat ccatcttccc accatccagt gagcagttaa catctggagg 60 

<210> 61 
<211> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 61 
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ctggggtgag ccggatgttt tg 22 

<210> 62 

<2H> 22 

<212> DNA 

<212> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 



<400> 62 

ccaacccagc tcagcccagt tc 22 

<210> 63 

<211> 36 

<212> DNA 

<212> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 
<400> 63 

aattcccgcg ggtcgacgga tccctcgagg gtacca 36 

<210> 64 

<211> 36 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 64 

gggcgcccag ctgcctaggg agctcccatg gttcga 36 



<210> 65 
<211> 33 
<212> DNA 
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<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 65 

tcgaactagt aggagaagtg aacttgagga ggc 33 

<210> 66 
<211> 31 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<400> 66 

tcgaactagt gattcagtga tgctgtgcag g 

<210> 67 
<211> 22 
<212> DNA 

<212> Artificial Sequence 



31 



<220> 

<223> Description of Artificial Sequence: Primer 
<400> 67 

gagagttgca gaaggggtga ct 

<210> 68 
<211> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
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<400> 68 

ggagaccacc aaaccctcca aa 22 

<210> 69 
<211> 24 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 69 

gagctgcaag aactcttcct cacg 24 

<210> 70 

<211> 28 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 70 

atgactctaa ggcaggaaca tctgtacc 28 

<210> 71 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 71 

ctgcgtgtgt aatcgtgtcc 20 

<210> 72 
<211> 20 
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<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 72 

tctgctgtga gtgaacctgc 20 

<210> 73 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 73 

aggaggcacc ttggataagc 20 

<210> 74 
<211> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 74 

tcactctgac ccacgataca gc 22 

<210> 75 

<211> 13 . 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Sfi I linker 
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<400> 75 

ggccgcwgcg gcc 13 

<210> 76 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 76 

tcgaggtacc gtgagaacaa gacagagaat gagggagg 38 

<210> 77 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 77 

tcgaggtacc taatgcagag gctctttggt gtacttgg 38 

<210> 78 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 
<400> 78 

tcgag'aattc agtagctggc actatctttt tggccatc 38 
<210> 79 
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<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Primer 
<400> 79 

tcgagaattc ggagaaagaa cacacaagga ctcggtc 37 

<210> 80 
<211> 8 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 
<400> 80 

gcccgggc 8 

<210> 81 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 
<400> 81 

tcgaggatcc gatagagaga ttgtcttaaa tgggtggg 38 

<210> 82 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence : Primer 
<400> 82 

tcgaggatcc aacagctgga actcataaaa gcatagc 

<210> 83 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Primer 
<400> 83 

tcgaggatcc ctttagtgaa ggcaaaggaa gggacactc 

<210> 84 
<211> 39 
<212> DNA 

<213> Artificial Sequence' 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 84 

tcgaggatcc tgtaaagggg tagcctgtcc tctttcatg 

<210> 85 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 
<400> 85 

cacatgacaa gagctcagcg 
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<210> 86 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Primer 
<400> 86 

tctgacttcc tcatgagagc c 21 

<210> 87 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 
<400> 87 

tggatgtatc ctgtcaagag acc 23 

<210> 88 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 

<400> 88 

cagacactct atgcctgtgt gg 22 

<210> 8S 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence :Primer 
<400> 89 

gccctcatgg aaatctcctg gg 22 

<210> 90 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 90 

gcagcaacag atggaaggcc tc 22 

<210> 91 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Primer 
<400> 91 

gaacagaaag ccactcttgc tttccat 27 

<210> 92 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Priraer 
<400> 92 

accgagctgc aagaactctt cctcac 26 
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<210> 93 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 93 

ctctcctgca gggccagtca 20 

<210> 94 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Priraer 

<400> 94 

tgctgatggt gagagtgaac tc 22 

<210> 95 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 95 

tggaaggtgg ataacgccct 20 

<210> 96 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Primer 
<400> 96 

tcattctcct ccaacattag ca 

<210> 97 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 
<400> 97 

tcctcttttt ccttcctttg cctc 

<210> 98 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 98 

attattttgg gcgttgcgtg g 

<210> 99 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 99 
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agtgagataa gcagtggatg 20 

<210> 100 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 100 

gttgtgctac tcccatcact 20 

<210> 101 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Priraer 
<400> 101 

gagagttgca gaaggggtga ct 22 

<210> 102 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 102 

ggagaccacc aaaccctcca aa 22 

<210> 103 
<211> 20 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 103 

atagcagctt tgctccttcg 

<210> 104 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 104 

ttctctcctg cacatagccc 

<210> 105 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 105 

agtgagataa gcagtggatg 

<210> 106 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
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<400> 106 

gttgtgctac tcccatcact 20 

<210> 107 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 107 

tggaaggtgg ataacgccct 20 

<210> 108 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 
<400> 108 

tcattctcct ccaacattag ca 22 
[E#I*7l> — M 
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